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AKIUNB 



DgRTVATIVUs 



tte inveatlon to aniline derivative., or 

phamaceutically-acceptable sit. thereof, which poe.ee. 
anti-proliferativ. activity such M anti-omcer activity and .re 
accordingly useful in nethod. of treatment of the hJor ^ 
body. ft. invention also r.l.te. to proc...e. for the nanuf. ctur . of 

Z 2 T£T tiV "' " *— •* -poeltion. cont^g 

10 lr « ln *• —future of .edicts of use inthe 
I^TJL " * ntl - pr0llfe " tive in . wsr-blooded ani-al 

di.. M "7 °' *• CUrre0t tW * t — 8 re « ta8 « *» "11 prollferetion 
m Z*e.t T" 1 ' ^ ^ ™* vhich inhibit 

^fll C0BP0Undl "* ^ t0 CeU « ^t their 

™ 'IT " diVldla « — « tu-our cell. can be 

benefice Alternative approach,, to antiproliferative .gent, vhich 

"Ltrr r *- inhibiti " °< ^ *? 

potential to dispUy enhanced selectivity of action. 

In recent yeer. it has been discovered that . cell «y 
beco-e cancerous by virtu, of the transforation of . portion of its 

^1"/^ * 861,6 " -^ion. l..ds to the 

fatten of malignant uuaour cell. (Bradshav. Kutagenesls . 1986, ,. 
91 . Several such oncogene, giv. rise to the production of peptides 
vhich are receptor, for growth factors. The growth factor receptor 
conple, subsequently le.d. to an increase In cell proliferation, it 
is known, for example, that several oncogenes encode tyrosine kinase 
easy-, and that certain growth factor receptor, are also tyrosine 
kinase en^e. (Tardea et al. , Ann. Raw. Biochg. 1988, 57, 4«, 
Larson et al. Ann, geports « n Med. a>~- W 89, Chpt. 13). 

Receptor tyrosine kinases are important ln the transnlssion 
of bioch«sical signal, which initiate cell replication. They are 
large enzynes which span the cell nenbrane and possess an 
extracellular binding dcain for growth factor, such .. epider-al 
growth factor (EOF) and an intracellular portion which function, as a 

amino acid, in proteins and hence to 
influence cell proliferation. Various da.... of receptor tyrosine 
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kinases are known (Wilks, Advance in Cancer » »» 199 3, 60, 

43-73) based on families of growth factors which bind to different 
receptor tyrosine kinases. The classification Includes Class I 
receptor tyrosine kinases comprising the EOF family of receptor 
tyrosine kinases such as the EGP, transforming growth factor a (TGF«), 
«0. erbB, Xmrk, DEB and let23 receptors, Class II receptor tyrosine 
kinases comprising the insulin family of receptor tyrosine kinases 
auch a. toe Insulin, ICPI and insulin-related receptor (IRR) receptors 
and Class III receptor tyrosine kinases comprising the 
Platelet-derived growth factor (POCF) family of receptor tyrosine 
kinases such as. the FDGFet, FDGP0 and colony-stimulating factor 1 
(CDF1) receptors. It is known that Class I kinases such as the EOF 
family of receptor tyrosine kinases are f requently present in common 
human cancers such as breast cancer (Sainsbury et al. . Brit. J. 
Cancer, 1988. 58, 458} Guerln et al^, Oncogene to,. . i 9 88, 3, 2i), 
squamous cell cancer of the lung (Hendler et al ., ganger Cells , 1989. 
7, 347). bladder cancer (Heal et_al., Lancet . 1985, 366), oesophageal 
cancer (hukalda etal., Cancer, 1991. 68. 142), gastrointestinal 
cancer such as colon, rectal or stomach cancer (Bolen et al. . Oncogene 
SSi.. 1987, 1, 149), leukaemia (Konaka et Cell. 1984, 37, 1035) 
and ovarian, bronchial or pancreatic cancer (European Patent 
Specification No. 0400586). As further human tumour tissues are 
tested for the EGP family of receptor tyrosine kinases It is expected 
that their widespread prevalance will be established in further 
cancers such as thyroid and uterine cancer. It is also known that EGP 
type tyrosine kinase activity is rarely detected in normal cells 
whereas it is more frequently detectable in malignant cells (Hunter, 
Cell, 1987, 50, 823). It has been shown more recently (w J Gulllck, 
Brit. Med. Bull., 1991, 47, 87) that EGP receptors which possess 
tyrosine kinase activity are overexpressed in many human cancers such 
as brain, lung squamous cell, bladder, gastric, colorectal, breast, 
head and neck, oesophageal, gynaecological and thyroid tumours. 

Accordingly It has been recognised that an inhibitor of 
receptor tyrosine kinases should be of value as a selective inhibitor 
of the growth of mammalian cancer cells (Yalsh et al. Science . 1988, 
242, 933). Support for this view is provided by the demonstration 
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that erbstatin, an EOF receptor tyrosine kinase inhibitor, 
specifically attenuates the growth in athymlc nude alee of a 
transplanted hnnan ma«ary carcinoma which express.. EGP receptor 
tyrosine kinase but is without effect on the growth of another 
carcinoma which doe. not express EGP receptor tyrosine kinase (Toi et 
Eur. J. Cancer Clin Onrol., 1990, 26. 722.) Various derivative*, 
of ctyrene are also stated to possess tyrosine kinase inhibitory 
properties (European Patent application Hos. 0211363, 0304493 and 
0322738) and to be of use as anti-tumour agents, ihe in vivo 
inhibitory effect of two such styrene derivatives which ar7«SP 
receptor tyrosine kinase inhibitor, has been dewm.tr.ted .gainst the 
growth of human squamous cell carcinoma inoculated into nude mice 

Cancer Research . 1991. 51, 4430). Accordingly it has 
been indicated that CI... I receptor tyro.ine kin..e inhibitor, will 
prove to be useful in the treatment of a variety of human cancer., 
'•riou. known tyro.ine kinaa. inhibitor, are di.clo.ed in . more 
recent review by T R Burke Jr. (Druea of the Future 1992, 17. 119). 

It 1. also expected that inhibitor, of EGP type receptor 
tyro.in. kinase, will be useful in the treatment of other disease, of 
excessive cellular proliferation such .. psoriasis (where TCF« i. 
believed to be the most important growth factor) and benign prostatic 
hypertrophy (BPH). 

We have now found that certain aniline derivative, possess 
•ati-proliferative propertie. which .re believed to «ri.e from their 
Class I receptor tyrosine kinase inhibitory properties. 

It is known from European Patent Applications Nos. 0520722 
and 0566226 that certain quinasoline derivative, which be.r an aniline 
substituent at the 4-po.ltlon posse., receptor tyrosine kinase 
Inhibitory activity. It is further known from European Patent 
Application Ho. 0602851 that certain quinaxoline derivative, which 
bear « heteroarylamino substituent at the 4-position also possess 
receptor tyrosine kinase Inhibitory activity. 

It is further known from International Patent Application 
TO 92/20642 that certain aryl and heteroaryl compounds inhibit EGF 
•ad/or PDGP receptor tyrosine kinase. There is the disclosure of 
certain quinasoline derivatives therein but no mention is made of 
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4-anlllnoquinasoline derivatives. 

It Is further known frea European Patent Application No. 
0635507 that certain tricyclic compounds vblcb comprise a 5- or 
6-membered ring fused to the benso-rlng of a aulnasoline possess 
receptor tyrosine kinase Inhibitory activity. It is also known fro* 
European Patent Application No. 0635498 that certain qulnasollae 
derivatives which carry an amino group at the 6-posltlon and a 
balogeno group at the 7-posltion possess receptor tyrosine kinase 
Inhibitory activity. 

The in vitro aatl-prollferative effect of a 
4-anilinoquinasoline derivative has been disclosed by Fry et al., 
Science, 1994, 265, 1093. It was stated that the compound 
4-(3'-broi M anillno)-6,7-diMtho«youinazoline was a highly potent 
inhibitor of EGF receptor tyrosine kinase. 

The in vivo Inhibitory effect of a 4,5-dlanilinophthalimide 
derivative which is an inhibitor of the EOF family of receptor 
tyrosine kinases has been demonstrated against the growth in BALB/c 
nude mice of a human epidermoid carcinoma A-431 or of a human ovarian 
carcinoma SEBV-3 (Buchdunger et al. , Proc. Net. Acd. 1994t 9 1. 

2334). 

There is no disclosure In these documents of qulnasollne 
derivatives which bear st the 4-position an aniline substituent which 
is Itself substituted at the 4-position by an aryl- or 
heteroaryl-contalning substituent. Ve have now found that such 
compounds possess anti-proliferatlve properties which are believed to 
arise from their Class I receptor tyrosine kinase Inhibitory activity. 

According to the present Invention there is provided an 
aniline derivative of the formula I (set out hereinafter) 
wherein m is 1, 2 or 3 and each R 1 is Independently balogeno, hydroay. 
amino, hydroxy amino, ureido, trlfluorometboay, (l-4C)alkyl, 
(l-4C)alkoxy, (2-4C)alkanoyloay, (2-4C}alkenyloxy, (2-4C)alkynyloay, 
(l-3C)alkylenedioay, (l>4e T alkylamlno, dl-[(l-4C)alkyl)amino, 
pyrrolidin-l-yl, piperidlno r morphollno, plperasin-1-yl, 
4-(l-4C)alkylpiperazin-l-yl, (l-4C)alkyltbio, halogeno-(2-4C)alkoay, 
hydroay- (2-4C)alkoxy, (l-4C)alkoxy-(2-4C)alkoxy, amino-(2-4C)alkoay, 
(l-4C)alkylamlno-(2-4C)alkoxy, di-[(l-4C)alkyl|amino-(2-4C)alkory, 
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J*rrolidin-l-yl-<2-4C)alkoty, piperidino-(2-4C)alkoxy, 
■orpholino- (2-4C)alkoxy, pip«ra*i»-l-yl-(2-4C)all««y, 
4-(l-*C)aIkylpip«raxiB-1.3rl-(2.4C)«lko«y, hydroxy^ 2-4C)alkylaaino- 
(2-4C)alkoxy, di-[bydroxy-(2-4C)alkylJ«alno-(2-«C)*lkoxy, 
(l-4C)alko«y.(2-4C)alkylaBioo-(2.*C)alko«y, di-l (l-4C)alko«y-(2-4C). 
*lkylJaai 0 o-(2-4C).lkoxy, a»lno-(2-4C)alkyla B lno.(2-4C)alkoxy f 
dl-[aalno-(2-4C)alkyl]aiiino-(2-4C)alkoxy, 
(l-4C)alkylamlno-(2-4C)alkyl a alno-(2-4C)alkoxy, 
di-I ( l-*C)alkjrla»liio-(2-4C)aigrlJa B l B o-(2.4C)alko«y t 
di-I(l-4C)alkyl]artno-(2-4C)alkyl«aiio-(2-4C)alkp«y t 
di- {di- [ ( l-*C)alkyl]«^no- (2-4C)«lkyl} a»lno-(2-4C)«lkoxy t 
pyrrolidin-l-yl-(2-4C)alkylaaino-(2-4C)alkoxy, 
pip«ridlno-(2-4C)alkyUalno-(2-4C)alko«y, 
■orphollno-(2-4C)alkyla»lno-(2-4C)alkoay, 
pipera*in-l-yl-<2-4C)alkyla*no-(2-4C)alko«y, 
4-(l-4C)alkylpiperaxi n -l-yl.(2-4C)alkylaaino-(2-4C)alkoxy, 
<l-4C)alkylthio-(2-4C)alkoxy, (l-4C)alkylrolphlnyl.(2-4C)alkoay f 
(l-4C)alkyl.ulphoiiyl-(2-4C)alkoxy f halo g eao-(2-4C)alkylaaino, 
bydroxy-(2-4C)alkyl«tlno, (l-4C)alkoxy-(2-4C)alkylaiiino. 
»«ino-(2-4C)alkyla»iBo, (l-4C)alkyla a lno-(2-4C)alkylaalno, 
di-[(l-4C)alkylJaalno-(2-4C)alkyla^o f 

pyrrolidin-l.yl.(2-4C)alkyla«lno, piperidioo-<2-4C)alkylaaino, 

■orpholino-(2-4C)alkyla»ino, pipera*l n -l-yl-(2.4C)alkylai > ino. 

4-(l-4C)alkylpiperazin-l-yl-(2-4C)Ukylaaino, 

hydroxy-(2-4C)alkylaaino-(2-4C)*lkylaoino, 

di-[hydroxy-(2-4C)alkylJa^ao-(2-4C)alkyla^no, 

( 1-4C) alkoxy- (2-4C)alkylamino- (2-4C)alkylaaiiio, 

di-[(l-4C)akoxy-(2-4C)alkyljMdno-(2-4C)alkyla«ino, 

»^°-(2-4C)alkylaaino-(2-4C)alkylaaino, 

di- 1 aalno- (2-4C)alkyl J amino- (2-4C)alkylaaino, 

(l-4C)alkylaaino-(2-4C)alkylaaino-(2-4C)aIkyla«ino, 

^i-l (l-4C)alkyla«iao-(a-4C)allylJamiao-(«-4C)akylaaiiio, 

di-[(l-4C)alkyl)aaino-(2-4C)alkylaadno-(2-4C)alkyianino t 

di-{di-[(l-4C)alkyl|a«ino-(2-4C)alkyl}a«ino-(2-4C)alkylMino, 

pyrrolidin-i-yl-(2-4C)alkyla«ino-(2-4C)alkyla«ino, 

P*peridino-(2-4C)alkylanino-(2-4C)alkylanino, 



WO 96/15118 



KT/GB9S026O* 



- 6 - 

■orpholino-(2-4C)alkylamlno-(2-4C)alkylai>liio, 

piperaxln-l-yl-(2-4C)alkylaaino-(2-4C)alkyla«dno, 

4-(l-4C)alk7lpipera*la-l-yl-(2-4C)alk7la«lno-(2.4C).lkylaaliio t 
H-(l-4C)alkyl-h*logeno-(2-4C)alkylaalno, 

H-(l-4C)alkyl-hydroxy-(2-4C)alkylaalno, 
2-(l-4C)alk y l-(l-4C)alko«y.(2-4C)alkylaaino, 
di-Ih*logeno-(2-4C)^kylJaai n o, di- (hydroxy- (2-4C)alkyl J amino, 
di-[(l-«C)alkoxy-(2-4C)alkyl]aaino, <2-4C)alkanoylamino, 
2-oxopyrrolidin-l-yl, 2-oxopiperidie-l-yl, 
halogeno- (2-4C) alkanoylamino , hydroxy- (2-4C)alkanoylamino, 
<l-4C)alkoxy-(2-4C)alkanoyWno, (3-4C)alk«moyla«ino f 
(3-4C)alkynoylamino, (2-4C)alkanoyloxy-(2-4C)alkanoylamino, 
amino- <2-4C)alkanoylamino, (l-4C)alkyla«lno-(2-4C)alkanoylai.i n o i 
di-| <l-4C)alkyl]amino-(2-4C)alkanoylamino, 

Pyrrolidin-l-yl-(2-4C)alkanoyla.i»o, pi|*ridino-<2-4C)alkanoylamino. 

norpholino-(2-4C)alkanoylaaino, pipera*ln-l-yl-(2-4C)alkanoylanino, 

*-(l-4C)alkylpip«raxln-l-yl-(2-4C)alkanoyltt^no, 

(l-4C)alkylthio-(2-4C)alkanoylaalno, 

( l-4C)alkylsulphlnyl-(2-4C)alkanoylaalno, 

( l-*C)alkylsulphonyl-(2-4C)alkanoylamino, 

H-(l-4C)alkyl-(2-4C)alkanoylaBino f 

H-(l-4C)alkyl-halogeno-(2-4C)alkanoyl«aino, 

N-(l-4C)alkyl-hydroxy-(2-4C)alkanoyla B lno f H-(l-4C)alkyl-(l-4C)alkoxy- 
<2-4C)alkanoylaaino, N-(l-4C)alkyl-(3-4C)alkenoylamino or 
N- ( 1-4C) alkyl- ( 3-4C) alkynoylamino , 

and wherein any of the above-nentloned H 1 substituents comprising a 
CH 2 (nethylene) group which is not attached to a halogeno, SO or SO 
group or to a H, 0 or S atom optionally bears on said CH 2 group a * 
substituent selected from hydroxy, amino, (l-4C)alkoxy, 
(l-4C)alkylaaino and di-((l-4C) alkyl] amino; 
n is 0, i, 2 or 3 and each R 2 is Independently halogeno, 
trifluoromethyl, hydroxy, amino, nltro, cyano, (l-4C)alkyT7 
(l-4C)alkoxy, (l-4C)alkylamino, dl-((l-4C)alkyl) amino or 
(2-4C)alkanoylamlno; 

X is a group of the formula CO, C(R 3 ) 2 , CB(0R 3 ), C(R 3 ) 2 -C(B 3 ) 2 , 

C(R )-C(R 3 ), C.C, CH(CH), 0, S, SO, S0 2 , CONR 3 , SOjHR 3 , NR 3 C0, NR 3 S0 2 , 



WO 96/151 18 PCT/CB9S/O24S0* 

- 7 - 

OC(H 3 ) 2t SC(H 3 ) 2 , C(H 3 ) 2 o or C(B 3 ) 2 S wherein each E 3 is independently 
hydrogen or (l-4C)alkyl; and 

Q is « phenyl or naphtnyl group or a 5- or 6-nembered heteroaryl 
■oiety containing 1, 2 or 3 heteroatona .elected froa oxygen, nitrogen 
and sulphur, which heteroaryl noiety la a single ring or is fused to a 
benso ring, and wherein said phenyl or naphtnyl group or heteroaryl 
■oiety is optionally substituted with 1, 2 or 3 substituents selected 
fro. halogeno, trifluoroaetbyl, cyano, carbamoyl, hydroxy, aaino, 
nitro, (l-4C)alkyl, (l-4C)alkoxy, (l-4C)alkylanino, 
di-r(l-*C)alkylJ«sino, <2-4C)alkanoyla»ino, N-<l-4C)alhylcarbaaoyl and 
H.N-dl- [ ( l-4C)alkyl] carbaaoyl; 

or a pharaaceutically-acceptable salt thereof. 

According to a further aspect of the present invention there 
is provided an aniline derivative of the formula 1 
wherein a ia 1, 2 or 3 and each R 1 1. independently halogeno. hydroxy, 
aaino, hydroxy aaino, ureldo, trifluoronethoxy, (l-4C)alkyl. 
<l-4C)alkoxy, (l-3C)alkylenedioxy, (l-4C)alkylaaiao, 
di-l(l-4C)alkylJ«aino, pyrrolidin-i-yl, plperldlno. aorpbollno, 
piperaxin-l-yl, 4-(l-4C)alkylpiperaxln-l-yl, (l-4C)alkylthio, 
halogeno-(2-4C)alkoxy, hydroxy- (2-4C)alkoxy, 
(l-4C)alkoxy-(2-4C)alkoxy, anino-(2-4C)alkoxy, 
(l-4C)alkylanino-(2-4C)alkoxy. di-[ (l-4C)alkyl|a.ino-(2-4C)alkoxy, 
pyrrolidin-l-yl-(2-4C)alkoxy, piperidino-(2-4C)alkoxy, 
aorphollno-(2-4C)alkoxy, piperazin-l-yl-(2-4C)alkoxy, 
4-(l-4C)alkylpiperaxin.l.yl.(2.4C)alkoxy, halogeno-(2-4C)alkylaaino, 
hydroxy-(2-4C)alkylanino, (l-4C)alkoxy-(2-4C)alkylaalno, 
aaino- (2-4C)alkylaaino, ( l-4C)alkylaBino-(2-4C)alkylanino, 
di-((l-4C)alkyl]aaino-(2-4C)alkylaalno, 

pyrrolidin-l-yl-(2-4C) alky 1 ami no, piperidino-(2-4C)alkylaaino, 
■orphollno-(2-4C)alkylanlno, plperasln-l-yl-(2-4C)alkylaaino, 
4-(l-4C)alkylpiperaxin-l-yl-(2-4C)alkylaxdno. (2-4C)alkanoylanino, 
2-oxopyrrolldin-l-yl, 2-oxoplperldin-l-yl, 
halogeno- (2-4C)alkanoylanino, hydroxy- ( 2- 4C)alkanoylaalno, 
(l-4C)alkoxy-(2-4C)alkanoylamino, (3-4C)alkenoylaalno, 
(3-4C)alkynoylaaino, H-( 1 - 4C ) alkyl- ( 2- 4C ) alkanoylaaino , 
H-(I-4C)alkyl-balogeno-(2-4C)alkanoylaaino, 
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N-(l-«C)alkyl.hydroxy.(2.4C)«lkaneyU a i n0f !H1-4C) alkyl- (l-4 C )alkoxy- 

(2-4C)alkanoylaaino, »Hl-*C)alkyl-(3-4C)alkenoyla»ino or 

N-(l-4C)alkyl-(3-4C)alkynoylaninoj 

o la 0, 1, or 2 and each R 2 is Independently halogeno, 

trifluoromethyl, hydroxy, aalno, nltro, cyano, (l-4C)alkyl, 

<l-4C)alkoxy, (l-4C)alkylamino, di-[(l-4C)alkyl|amino or 

(2-4C) alkanoylaai.no j 

X li a group of the formula CO, C(R 3 ) 2 , CH<0R 3 ), ce(CH), 0. S, SO. 
S0 2 , CONR 3 , SOjNR 3 , HR 3 CO, NR 3 S0 2 , OC(R 3 ) 2 , SC<R 3 > 2 . C(R 3 ) 2 0 or 
C(R ) 2 S wherein each R la Independently hydrogen or <l-4C)alkyl, and 
Q la a phenyl or napbthyl group or a 5- or 6-membered heteroaryl 
moiety containing 1, 2 or 3 heteroatome selected fron oxygen, nitrogen 
and sulphur, which heteroaryl moiety 1. « .ingle ring or is fused to a 
benao ring, and wherein said phenyl or naphtbyl group or heteroaryl 
■oiety 1. optionally eubstituted with 1. 2 or 3 subatituenta aelected 
fro. halogeno, trifluoronethyl, cyaao, carbanoyl, hydroxy, aaino, 
nitre, (1-4C) alkyl, (l-*C)alkoxy, (l-4C)alkylamino, 
dl-|(l-4C)alkylJasiino, <2-4C)alkanoylamino, M-(l-« C )alkylcarbamoyl and 
H,H-di- J ( l-4C)alkyl) carbanoyl; 

or a pharaaceutlcally-acceptable salt thereof. 

The cbenlcal f oxnulae referred to herein by Roman minerals 
are set out for convenience on a separate sheet hereinafter. In this 
specification the ten -alkyl- lncludea both straight and branched 
chain alkyl groups but references to Individual alkyl groups such as 
"propyl* are specific for the straight chain version only. For 
example when R 1 la a bydroxy-(2-4C)alkoxy group, suitable values for 
thie generic radical Include 2-hydroxyethoxy, 2-hydrorypropoxy. 
l-bydroxyprop-2-yloxy and 3-hydroxypropoxy. An analogous convention 
applies to other generic terms. 

Within the present invention it is to be understood that an 
aniline derivative of the formula I may exhibit the phenomenon of 
tautomerlsm and that the formulae drawings within this specification 
can represent only one of the possible tautomeric forms. It is to be 
understood that the invention encompasses any tautomeric form which 
possesses antiproliferative activity and la not to be limited merely 
to any one tautomeric form utilised within the formulae drawings. 
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The quinazolines of the formula I are unsubstltuted at the 
2-posltlon thus It Is to be understood that the R 1 groups are located 
only on the benxo portion of the qulnazoline ring. 

It is also to be understood that certain aniline derivatives 
of the fomula I can exist in solvated as well as unsolvated foras 
«uch as, for exaaple, hydrated foras. It is to be understood that the 
Invention encoopas.es all such solvated forns which possess 
antl-prollferative activity. 

Suitable values for the generic radicals referred to above 
include those set out below. 

1 2 A suitable value for I 1 , a substituent on a CBj group within 

1 , for R or a substituent on Q when it is halogeno is, for exaaple 
fluoro, chloro, broao or lodoi 

when it is <l-4C)alkyl is, for ex-ple, .ethyl, ethyl, propyl, 
isopropyl or butyl; 

when it is <l-4C)alkoxy Is, for exaaple. aethoxy, ethoxy, propoxy, 
isopropoxy or butoxy; 

when it Is <l-4C)alkylaalno la, for exaaple, aethylanino, ethylaalno 
or propylaaino; 

when it Is dl-((l-4C)alkyl]aalno Is, for exaaple, dine thy laaino, 
dlethylaalno, N-ethyl-N-aethylaalno or dl propylaaino % 
and when it is (2-4C)alkanoylaalao is, for exaaple, acetaaldo, 
proplonaaido or butyraaido. 

Suitable values for each R 1 substituent which aay be present 
on the qulnazoline ring Include, for example: - 

for (2-4C)alkanoyloxy: acetoxy and proplonyloxyi 

for (2-4C)alkeayloxy: vinyloxy and allyloxy; 

for (2-4C)alkynyloxyt 2-propynyloxyi 
for (l-4C)alkylthiot aethylthio, ethylthlo and 

propyl thlo; 

for (l-3C)alkylenedioxyi aethylenedloxy, etbylenedioxy and 

propylenedloxy; 

for 4-(l-4C)alkyl- 

plperaxla-l-yls 4-aethylpiperazin-l-yl and 

4-ethylplperazln- 1-yl ; 
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for halogeno-(2-4C) alkoxy: 



for hydroxy- (2-4C) alkoxy t 
for ( 1-4C) alkoxy- (2-4C) alkoxy i 



for amino- (2-4C) alkoxy: 

for (l-4C)alkylaaino-(2-4C)- 
alkoxy: 



for di-((l-4C)alkyllamlno- 
<2-4C)alkoxy: 



for pyrrolidin-l-yl-(2-4C)- 
alkoxys 

for piperidino-(2-4C)alkoxy: 
for ttorphollno- (2-4C) alkoxy s 
for piperaxin- l-yl- ( 2-4C) alkoxy i 
for 4-(l-4C)alkylplpera2in-l-yl- 



2-fluoroethoxy, 2-chloroethoxy, 

2- broaoethoxy, 3-f luoropropoxy, 

3- chloropropoxy, 

2,2, 2-trif luoroetboxy f 

1 • 1 9 2 9 2 f 2 -pentafluoroethoxy f 

2 9 2 9 3 , 3-tetraf luoropropoxy 9 

2 9 2,3,3,3-pentaf luoropropoxy and 
1,1,2,2,3,3, 3 -heptaf luoropropoxy j 
2-bydroxyethoxy, 3-hydroxypropoxy 
«nd 4-hydroxybutoxy; 

2- nathoxyethoxy 9 2-ethoxyethoxy, 

3- »ethoxypropoxy and 
3-ethoxypropoxy* 

2-aminoethoxy and 3-amlnopropoxy; 

2- nethylanlnoethoxy, 2-ethyl- 
aalnoethoxy 9 2- propyl anlnoe thoxy, 

3- aetbylanlnopropoxy and 
3-ethylaalnopropoxyt 

2-dlnethylaainoethoxy, 

2- (N-ethyl-N-aethylaalno) ethoxy , 

2- diethylaainoethoxy, 
2 -dlpropylanlnoe thoxy , 

3- dinethylaalnopropoxy and 
3-dlethylaainopropoxy; 

2- ( pyrrolldln- 1 -yl ) e thoxy and 

3- (pyrrolldln- 1-yl ) propoxy ; 

2- piperldinoethoxy and 

3- piperldinopropoxy; 

2- norpholinoethoxy and 

3- norpholinopropoxy; 

2- (plperaaln-l-yl)ethoxy and 

3- (piperazin- 1-yl) propoxy; 
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(2-4C) alkoxy* 

for hydroxy-(2-4C)alkylanine- 
(2-4C) alkoxy* 



for dl-[hydroxy-(2-4C)alkyl]- 
anino- (2- 4C) alkoxy i 



for (l-4C)alkoxy-<2-4C)- 
alkylanlno- (2-4C)alkoxyx 



for di-[(l-4C)alkoxy-(2-4C)- 
alkyl J aaino- ( 2-4C) alkoxy: 



for anino- (2-4C)alkylanlno- 
(2-4C)alkoxy: 



for di-|anino-(2-4C)alkyl]- 
anlno-(2-4C)alkoxy: 



for (l-4C)alkylanino-(2-4C)- 
alkylanino- ( 2-4C ) alkory t 



2- ( 4 -nethylpiperaz in- 1 -yl ) ethoxy and 

3- (4-Bethylplperazin-l-yl ) propoxy, 

2- ( 2-hydroryethylanino) ethoxy , 

3- ( 2 -hydroxyethylamino ) propoxy and 
2- ( 3-hydroxypropylamino ) ethoxy ; 

2- |dl-(2-hydroxyethyl)anino)ethoxy, 

3- f di- ( 2 -hyd roxy ethyl ) anino J propoxy 
and 

2- |di- ( 3 -hydr oxypropyl ) anino J ethoxy » 

2- ( 2 -ae thoxy e thy lanino ) ethoxy , 

3- (2-nethoxyethylaaino) propoxy and 
2- ( 3 -ne thoxypropylanino ) ethoxy ; 

2- | dl- ( 2-nethoxyethy 1 ) anino] ethoxy, 

3- fdi-(2-methoxyethyl)anino)propoxy 
and 

2- [dl- (3-nethoxypropyl) anino] ethoxy; 

2- (2-aninoethylanino)ethoxy, 

3- ( 2 -aninoethy lanino ) propoxy and 
2- (3-aainopropylanino) ethoxy; 

2- |dl-(2-aminoethyl)anino]ethoxy, 

3- ( dl- (2-aninoethyl ) anino ] propoxy 
and 2-(di-(3-aninopropyl)anlno)- 
e thoxy; 

2 - ( 2 -nethylaninoethylanlno ) ethoxy , 

3- ( 2-nethylaninoethylanino) propoxy 
and 2 - ( 3 -ae thylaninop ropylamino ) - 
ethoxy | 



for di-((l-4C)alkylanino-(2-4C)- 

alkyl] anino- (2-4C) alkoxy t 2 - ( di- ( 2 -nethylaninoethyl ) anino ] - 
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for di-|(l-4C)alkyllaaino- 
(2-4C)alkylaalno-(2-4C)alkoxyt 



for di-{di-[(l-4C)alkyl)a»ino- 
(2-4C)alkyl) amino- (2-4C)alkoxyi 



for pyrrolidin-l-yl-(2-4C)- 
alkylamino- ( 2-4C) alkoxy t 



for piperidino-(2-4C)- 
alkylanino- (2-4C) alkoxy t 



for Borpholino-(2-4C)alkylanlno- 
(2-4C)alkoxyi 



ethoxy, 3-[di-(2-Bethylanlnoethyl)- 

amino] propoxy and 

2- f di - ( 3-oethylaminopropyl ) aalno J - 

ethoxyi 

2- (2-dla8thylaalnoetbylaalno)ethory, 

3- ( 2 -d iae thylaninoethylaaino ) propory 
and 

2- (3-diBethylaninopropylaaino)- 
ethoxy; 

2- (dl-(2-diaethylanlnoethyl)aalno) - 
ethoxy, 

3- |dl- (2-dinethylamlnoethyl)amlnoJ - 
propoxy and 

2- { di-(3-dia»thylaminopropyl)a«inoJ- 
ethoxy; 

2- (2-pyrrolldln- 1-ylethylaaino) - 
ethoxy, 

3- (2-pyrrolidin-l-ylethylaal.no)- 
propoxy and 

2 - ( 3-pyrrolidin- 1-ylpropylaaino ) - 
ethoxy i 

2- (2-piperidinoethylaaino) ethoxy, 

3* ( 2 -piper idinoethylamino ) propoxy 

and 2-(3-plperldlnopropylaaino)- 
ethoxy; 



2- (2-norpholinoethylaalno)ethoxy, 

3- (2-aorpholinoethylanino)propoxy 
and 2-(3-morpholinopropylaniino)- 
ethoxyi 



for piperazin-l-yl-(2-4C)- 

alkylanino-(2-4C) alkoxy: 2-(2-piperaxin- 1-ylethylanino) - 
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for 4-(l-4C)alkylpiperazin-l-yl- 
(2-4C)alkylamino- (2-4C)alkoxy: 



for (J-4C)alkylthio-(2-4C)alkoxyt 



for <l-4C)alkylsulphinyl-(2-4C)- 
alkoxyi 

for <l-4C)alkylsulphonyl-(2-4C)- 
alkoay* 

for halogeno- < 2 -4C ) alkylaaino « 



for hydroxy- (2-4C) alkylaaino i 



for ( 1-4C) alkoxy- (2-4C) alkyl- 

u 



for aaino-(2-4C) alkylaaino* 
for (l-4C)alkylamlno- 



ethoxy, 

3-(2-piperazin-l-ylethylamino)- 
propoxy and 

2-(3-piperaxin-l-ylpropylaaino)- 
ethoxy; 

2- |2- (4-aethylplperazln-l-ylethyl) - 
aminojethoxy, 

3- (2- (4-aethylpiperazin-l -ylethyl) - 
amino Jpropoxy and 

2-(3-(4-methylpiperazln-l-ylpropyl)- 
aalnojethoxy; 

2- methylthloethoxy and 

3- aethyltbiopropoxy; 

2- methylsulphinylethoxy and 

3- methylxulphinylpropoxyj 

2- methylsulphonylethoxy and 

3- methylsulphonylpropoxyi 
2-fluoroethylaaino, 
2-chloroethylaalno, 

2- bromoe thylanino , 

3- fluoropropylamino and 
3-chloropropylamino; 

2- hydroxyethylaalno, 

3- hydroxypropylamino and 

4- hydroxybutylamino; 



2-me thoxyethylamino , 

2- ethoxyethylamino , 

3- methozypropylaaino and 
3-ethoxypropylaaino ; 
2-aminoethylamino t 3-aainopropyl- 
aaino and 4-aalnobutylamino; 
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(2-4C)alkylamlnot 



for di-((l-4C)alkyllamino- 
(2-4C)alkylanlno: 



for pyrrolidln- 1-yl- (2-4C) - 
alkylanino: 

for plperldino-(2-4C)alkylaalnos 

for aorpholino- (2-4C)alkylaalno: 

for plperazln-l-yl-(2-4C)- 
alkylaalnot 

for 4-(l-4C)alkylplperaain-l-yl- 
(2-4C)alkylaninos 



for hydroxy- ( 2 - 4C ) alkylanino- 
(2-4C)alkylaalno» 



for dl-|hydroxy-(2-4C)alkylJ- 
aaino-(2-4C)alkylainlno: 



2-nethylaninoethylaaino , 2 -ethyl - 
amino e thy lanl no, 2-propylaaino- 
ethylaaino, 3-nethylaminopropyl- 
amlno, 3-ethylaninopropylamlno and 
4-methylamlnobutylamino j 

2-dimethylaminoethylamino, 

2- (N-ethyl-N-methylaaino) ethylaalno , 

2 -dlethylamlnocthylamlno , 

2- dlp ropylaninoethylaalno t 

3- dimethylaninopropylamino, 
3-dlethylaminopropylamlno and 
4«diawthylaminobtttylanino ; 

2- (pyrrolidln-l-yl)ethylamino and 

3- (pyrrolidln-l-yl)propylamino; 

2- plperidlnoethylaaino and 

3- plperidinopropylaalao; 

2- morpholinoethylaaino and 

3- morpholinopropylaalno % 

2- (piperazln-l-yl) ethylaalno and • 

3- (plperazln-l-yl)propylaalno; 

2-(4-nethylplperazln-l-yl)ethylaaino 
and 3-(4-methylplperazin-l-yl)- 
propylamine; 

2- (2-hydroxyetbylamlno) ethylaalno , 

3- (2-hydroxyethylaalno)propylaaino 
and 2-(3-hydroxypropylamino)- 
ethylaalno; 

2-|di-(2-hydroxyethyl)amino)- 
etbylaaino, 3 - [ dl- ( 2 -hydroxy ethyl ) - 
amino) propylamine and 
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for (l-4C)alkory-(2-4C)- 
alkylaaino-(2-4C)alkylaninoj 



for di- [ ( l-4C)alkory- (2-4C)- 
alkyl J aaino-(2-4C) alkylaaino t 



for aaino- ( 2 - 4C ) alkylaalno- 
(2-4C)alkylaaino» 



for di-(aaino-(2-4C)alkylJaaino- 
(2-4C)alkylaalno» 



for (l-4C)alkylaalno-(2-4C)- 
alkylamino- (2-4C) alkylaaino i 



for di-I(l-4C)alkylaalno-(2-4C)- 
alkyl J aaino- ( 2-4C) alkylaaino t 



2- 1 dl - ( 3 -hyd roxypropyl ) aaiao J - 
ethylaaino; 

2- (2-nethoryethylaaino) ethylaaino, 

3- ( 2 -nethoxy ethylaaino) propylaaino 
and 2- (3-aethoxypropylaaino) - 
ethylaaino; 

2- (di-(2-methoayethyl)aainoJ- 
e thy 1 aaino, 

3- [dl-(2-Bethoxyethyl)anino]- 
propylaaino and 

2- (di- (3-nethoxypropyl ) aaino] - 
ethylaaino} 

2- ( 2-aainoethylaoino ) ethylamino , 

3 - ( 2 - aainoethylaaino ) propylaaino and 
2-(3-aainopropylaaino)ethylaaino; 

2- |di- (2-aminoethyl ) aaino J - 
ethylaaino, 3-[di-(2-aninoethyl)- 
aaino) propylaaino and 
2-(di-(3-aalnopropyl)aalno}- 
ethylaaino; 

2- (2-aethylaalnoethylaaino ) - 
ethylaaino, 

3- ( 2 -netbylaainoethylaaino ) - 
propylaaino and 2-(3-methylaaino- 
propylanino ) ethylaaino ; 

2- [di-(2-meTEylaainoethyl ) aaino) - 

ethylaaino, 3-{di-(2-aethylaalno- 

ethyl ) aaino ) propylaaino and 

2- I di- (3-aethylaainopropyl) aaino] - 

ethylaaino; 
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for di-{(l-4C)alkyljaaino-(2-4C)- 
alkylanino-(2-4C)alkylaainoi 



for dl- {di- [ ( l-4C)alkyl)aaino- 
(2-4C) alkyl } amino- (2-4C)- 
alkylaminot 



for pyrrolidin-l-yl-(2-4C)- 
alkylanino- (2-4C) alkylanino: 



for piperidino-(2-4C)alkylaaino- 
(2-4C)alkylanlnot 



for aorpholino-(2-4C)alkylaaiiio- 
(2-4C)alkylaainoi 



for piperazin- 1-yl- ( 2-4C) - 
alkylaaino-(2-4C)alkylaninot 



2- (2-dlnethylanlnoethylaaino ) - 
ethylaaino, 3-(2-dinethylaain©- 
ethylanlno ) p ropy laalno and 
2- ( 3-diaethylaolnopropylanino) - 
ethy laalno; 



2-[di-(2-dinethylaainoethyl)aninoJ- 

ethylaaino, 3-|dl-(2-dlaetnylaalno- 

etbyl)anlno)propylamino and 

2- f di- (3 -dimethylaalnopropyl ) aaino ] - 

ethylaaino; 

2 - ( 2-pyrrolidin- 1 -ylethylaaino ) - 
ethylaaino, 3-(2-pyrrolldin-l- 
ylethylaaino ) propylanino and 
2- (3-pyrrolldln- 1-ylpropylaaino)- 
etfay laalno ; 

2- (2-plperidlnoetby laalno) - 
ethylaaino, 

3- (2-plperidinoethy laalno) - 
propylanino and 

2- (3-piperidlnopropylaaino) - 
ethy laalno; 

2- (2-norpholinoe thylanlno) - 
ethylaaino, 

3- (2-Borphollnoethylaaino)- 
propylaalno and 2-(3-norpholino- 
propylaalno ) ethylaaino ; 

2-(2-piperaxin-l-ylethylaalno)- 
e thy laalno, 3-(2-plperazin-l- 
ylethylamino) propylanino and 
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for 4-(l-4C)alkylpipera*in-l-yl. 
(2-4C)alkylaaino-(2-4C)- 
alkylaminot 



2- ( 3-piperai in- 1 -ylpropylamino ) - 
ethylaaino; 



for N- ( l-4C)alkyl-halogeno- 
(2-4C)alkylaminot 



for N-(i-4C)alkyl-hydroxy-(2-4C). 
alkylamlnox 



for N-(l-4C)alkyl-(l-4C)alkoxy- 
(2-4C)alkylanlnos 



for di-[halogeno-(2-4C)alkyl]< 
amino: 

for di- (hydroxy- (2-4C)alkylJ- 
anlnot 

for di-((l-4C)alkoxy-(2-4C)- 
alkyl) amino t 



for halogeno-(2-4C)alkanoylamino< 



for hydroxy- (2-4C)alkanoylamino j 



2 - | 2- ( 4-me thylpiperazin- 1 -ylethyl ) - 
amino] ethylanino, 3- (2- (4-me thyl- 
piperazin- 1 -ylethyl ) amino ) - 
propylamlno and 

2- (3- ( 4 -oe thylpiperazin- 1-ylpropyl) - 
ami no ) ethylaainoj 

N- ( 2 -chloroethyl ) -N-methylaaino , 
N-(2-bromoethyl)-N-methylamino and 
N- (2-bromoethyl)-N-ethylamino; 

H- ( 2-hydroxyethyl ) -N-methylaaino , 
N- (3-hydroxypropyl) -N-methylaaino 
and N-ethyl-N-(2-hydroxyethyl)amino; 

N-aethyl-N-(2-methoxyethyl)amino, 
N-aethyl-N- ( 3-methoxypropyl ) amino 
and N-ethyl-N-(2-methoxyethyl)amino; 

di- ( 2 -chloroethyl ) amino and 
di - ( 3-chloropropyl ) amino ; 

di- (2-hydroxyethyl) amino and 
di- (3-hydroxypropyl) amino j 

di- (2-methoxyethyl ) amino , 
di - ( 2-e thoxyethyl ) amino and 
di- ( 3-methoxypropyl ) amino ; 

2- chloroacetamido, 2-bromoacetamido, 

3- chloropropionanldo and 3-bromo- 
propionamldo; 

2-hydroxyacetaaido, 3-hydroxy- 
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for (l-4C)alkoxy-(2-4C)- 
alkanoylaainos 



for (3-4C) alkanoylaaino i 

for (3-4C)alkynoylaalnos 

for (2-4C)alkanoylory-(2-4C)- 

alkanoylaaino* 



for aaino-(2-4C)alkanoylaainoi 

for ( l-4C)alkylaaino- (2-4C) - 
alkanoylaaino: 



for di-((l-4C)alkyl]aaino-(2-4C) 
alkanoylamino: 



for pyrrolidin-l-yl-(2-4C)* 
alkanoylaaino: 



for plperidino-(2-4C)- 
alkanoylaainot 



propionanido and 
4 -hyd roxybutyraaido * 

2 - ae thozyac e taai do , 2-ethoxy- 
acetanldo, 2-propoxyacetaaldo, 

3- aethoxypropionaaldo, 

3- ethoxyproplonaaldo and 

4- metboxybutyraaido ; 
acrylaaido, aethacrylaaido, 
crotonaaido and laocrotonaaldo; 
propiolaaidoi 

2-acetoxyacetaaido » 

2 - acetoxypropionaaido , 

3 - acetoxypropionaaido and 
2-propionyloxyacetaaldo; 
2-aalnoacetaaido, 

2- aainopropionaaldo and 

3- aainopropionaaido; 

2-aethylaainoacetaoido, 
2-ethylaainoacetaaido 9 

2- aethylaainopropionaaido and 

3- aethylaalnopropionaaido ; 

2-diaethylaainoacetaaido, 
2-diethylaainoacetaaldo, 

2- diaethylaainoproplonaaldo and 

3- diaethylaainopropionanido; 

2-pyrrolidin-l-ylacetaaido f 

2- pyrrolidin-l-ylpropionaaido and 

3- pyrrolidin-l-ylpropionaaidoi 

2-piper idinoacetaaido 9 
2-piperidinopropionaaldo and 
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for aorphollno-(2-4C)- 
alkanoylaainot 

for plperazln- 1-yl- ( 2-4C) - 
alkanoylaainot 



for 4-(l-4C)alkylplperazin-l-yl- 
(2-4C)alkanoylaainos 



for (l-4C)alkylthlo-(2-4C)- 
alkanoylaainot 



for (l-4C)alkylsulphinyl-(2-4C)- 
alkanoylaainot 

for (l-4C)alkylsulphonyl-(2-4C)- 
'alkanoylaainot 

for M-(l-4C)alkyl.(2-4C)- 
alkanoylaainot 

for N-(l~*C)alkylbenzaaidoi 
for H-(l-4C)alkyl.halogeno. 
( 2- 4C) alkanoylaainot 



for N-(l-*C)alkyl-hydroxy- 
(2-4C)alkanoylaaino: 



3-piper Idlnopropionaaldo ; 

2-aorpholinoacetaaldo , 

2- aorpbollnopropionaaldo and 

3- aorphollnoproplonaaido ; 

2-plperaxln-l-ylacetaaido, 

2- plperazin-l-ylproplonanldo and 

3- piperaxin-l-ylpropionaaido; 

2- ( 4-ne thylplperazin- 1 -yl ) ace taaido , 
2- ( 4-nethylplperazln-l-yl ) - 
propionaaldo and 3- (4-ne thyl- 
plperazin- 1-yl) prop lonaal do; 

2 -aethylthioacetaaido , 
2-ethylthloacetaaldo > 

2- aethylthlopropionaaldo and 

3- aethylthloproplonaaldo; 

2- methylsulphinylacetainido and 

3- aethyl8ulphlnylproplonaaido; 

2- nethylsulphonylacetaaldo and 

3- oe thyl sulphonylpr opionaml do . 

N-nethyl ace taaido, N-ethylacetaaido 
and N-aetbylpropionaaldo; 
N-aethylbenaaaido ; 

2 -chloro-N-ae thylace taaido , 

2- chloro-N-ethylacetaaido and 

3- chloro-N-methylproplonaaldo ; 

2 -bydroxy-N-ae thylace taaido , 
N-ethyl-2-hydroxyacetaaldo and 
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3-hydroxy-N-nethylacetaaido: 

for M-(l-4C)alkyl-(i-4C)alkoay- 

(2-40attanoylamlno, 2-~thoxy-N-m.tnyl.cet.mldo. 

N-ethyl-2-methoxyacetaaido, 
2-ethoxy-N-methylacetanido and 
2-ethoxy-N-ethylacetanldo: 

for £-(1.4081171.(3.40. 

alkenoylamino, M-ethylacryl«ido. 

N-ethylacrylaaido and 
N-methylme thae ry lami do t 

for N-(l-4C)alkyl-(3-4C)- 

alkynoylaninox H-aetlylpropiolamldo and 

N-ethylpropiolamido. 

Vhen the group (H 1 ^ represent, a (l-30slkylenedioxy 
■oiety, the oxygen atoms thereof occupy adjacent positions on the 
qulnaxollne ring, especially the 6- and 7-positions. 

"hen ■ Is 1 the R* substituent Is preferably located at the 
6- or 7-posltion of the qulnaxollne ring and when ■ is 2 the H 1 
substituent. are preferably located at the 6- and 7-positions of the 
qulnaxollne ring. 

Suitable substituent. zoned vhen any of the R 1 substituent. 
comprising a CBj group which i« not attached to . halog.no, SO or SO, 
group or to a M, 0 or S atom bears on said CB 2 group a substituent 
selected from hydroxy, amino, (l-4C)alkoxy, (l-40alkylamino and 
di-|(l-4C)alkyl]aalno Include, for example, substituted 
(l-4C)alkylamino-(2-4C)alkory or di-[(l-4C)alkylJa»ino-(2-4C)alkory 
groups, for example hydroxy. ( l-4C)alkylamino-( 2-4C)alkoxy or 
hydroxy-di-|(1.4C)alkyl]amino-(2-4C)alkoxy groups such as 
3-nethylaaino-2-hydroxypropoxy and 3-dimethylamino.2-hydroxypropoxy. 

A suitable value for the R 3 group which may be present 
within X vhen said R 3 group is (l^C)alkyl is, for example, methyl, 
ethyl or propyl. 

A suitable value for Q when it is a naphthyl group is, for 
example, 1- naphthyl or 2 -naphthyl. 

A suitable value for Q when it is a 5- or 6-membered 
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heteroaryl moiety confining 1. 2 or 3 heteroatoms .elected from 
oxygen, nitrogen and sulphur, which 1. . .ingle ring Is. for example 
furyl. pyrrolyl, thienyl. pyridyl, oxaxolyl, iaoxaxolyl, pyraxolyl, ' 
imidaxolyl, thiaxolyl, isothiaxolyl, pyraxinyl, pyrimldinyl, 
pyridaxinyl, 1,2,3-triaxolyl, 1,2,4-triaxolyl, oxadiaxolyl, furaxanyl 
or thiadiaxoylyl, or which i. fuaed to a benxo ring is, for eranple, 
benxofuryl, indolyl, benxothienyl, quinolyl, isoquinolyl, 
benxoxaxolyl, indaxolyl. benxiaidaxolyl, benxothiasolyl, cinnolinyl, 
quinaxolinyl, quinoxalioyl or benxotriaxolyl. Said heteroaryl moiety 
■ay be attached to X through any available position. The optional 
•ubitituents on Q nay be located at any available position including 
on any available nitrogen heteroatoa. 

A suitable value for a H-(l-4C)alkylcarba»oyl substltuent 
which nay be present on Q is, for example, N-aethylcarbanoyl and 
M-ethylcarbanoyl, and for a H,H-di-|(l-4C)alkyl J carbamoyl substltuent 
which nay be present on Q is. for example, N, N- dine thy 1 carbamoyl and 
N,N-di ethylcarbamoyl . 

A suitable phamaceutically-acceptable salt of an aniline 
derivative of the invention is. for example, an acid-addition salt of 
•n aniline derivative of the invention which is sufficiently basic, 
for exanple, an acid-addition salt with, for exanple. an inorganic or 
organic acid, for exanple hydrochloric, hydrobromlc, sulphuric, 
phosphoric, trifluoroacetic. citric or malelc acid. In addition a 
•suitable phamaceutically-acceptable salt of an aniline derivative of 
the invention which is sufficiently acidic is an alkali metal salt, 
for exanple a sodium or potassiun salt, an alkaline earth netal salt, 
for exanple a calclua or magnesium salt, an ammonium salt or a salt 
with an organic base which affords a physiologically-acceptable 
cation, for example a salt with metbylamine. dlmethylamine. 
trimethylamine. piperidine. morpholine or trig- ( 2 -hydroryethyl) amine. 

Particular novel compounds of the invention include, for 
example, aniline derivatives of the formula I, or- 
pharmaceutically-acceptable salts thereof, whereint- 
(a) sis 1. or 2 and each R 1 is hydroxy, amino, hydroxyamlno, 

trifluorometnoxy. (l-4C)alkoxy, (l-4C)alkylamino, 
di-|(l-4C)alkyllamino. pyrrolidin-l-yl, plperldino, morpholino. 
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piperasin-l-yl, 4-(l-4C)alkylpiperaxin-l-yl. (l-4C)alkylthio, 
halogeno- (2-4C)alkoxy, hydroxy- (2-4C)alkoxy, 
(l-4C)alkoxy-(2-4C)alkoxy, hydroxy-(2-4C)alkylamino, 
(l-4C)alkoxy-(2-4C)alkylanlno, (2-4C)alkanoyla»ino, 
2-oxopyrrolidln-l-yl, halogeno- (2-4C)alkanoylamlao, 
hydroxy-(2.4C)«lkanoylamlno or (l-4C)allcoxy-(2-4C)alWylamino; and 
n, R , x and Q have any of the Meaning* defined hereinbefore or in 
this section relating to particular novel compounds of the invention, 

(b) ■ is 1 or 2 and each R 1 is Independently hydroxy, 
trifluoromethoxy. <l-4C)alkoxy, (l-3C)alkylenedioxy. 
halogeno- (2-4C)alkoxy, hydroxy- (2-4C)alkoxy, 
<l-4C)alkoxy-(2-4C)alkoxy, (l-4C)alkylamino-(2-4C)alkoxy or 
di-l(l-4C)alkyl]anino-(2-4C)alkoxy, and n, R 2 , X and Q have any of the 
meanings defined hereinbefore or in thii section relating to 
particular novel compounds of the invention; 

(c) ■ is 1 or 2 and each R 1 is aaino, hydroxyamino, 
<l-4C)alkyla»ino, di-|(l-4C)alkyl| amino, hydroxy- (2-4C)alkylanlno, 
<l-4C)alkoxy-(2-4C)alkylamino, <2-4C)alkanoylamlno, 

halogeno- < 2-4C) alkanoylaalno, ( 1 -4C) alkoxy- (2-4C)alkanoylanino , 
(l-4C)alkylanlno-(2-4C)alkanoylaalno or 
di- ( ( l-4C)alkyl] aalno- (2-4C)alkanoylamino; 

and n, R , X and Q have any of the meanings defined hereinbefore or In 
this section relating to particular novel compounds of the Invention; 

(d) ■ Is 1 or 2 and each R l is amino, bydroxyamlno, 
(l-4C)alkylamino, di-|(l-4C)alkylJamino, (2-4C)alkanoylamlno, 
2-oxopyrrolldin- l-yl , halogeno- ( 2-4C) alkanoylanlno , 
(3-4C)alkenoylamlno, (3-4C)alkynoylamlno, 

N- ( 1 -4C) alkyl- (2-4C) alkanoylanlno and 

N- ( 1-4C) alkyl-halogeno- ( 2-4C) alkanoylanlno; and n, R 2 , X and Q have 
any of the meanings defined hereinbefore or In this section relating 
to particular novel compounds of the invention; 

(•) m is 1 or 2 and each R 1 is hydroxy or (l-4C)alkoxy; and «t- 

R , X and Q have any of the meanings defined hereinbefore or In this 
section relating to particular novel compounds of the Invention; 
(f) n is 0 or 1 and R 2 is hydroxy, halogeno, trlfluoremethyl, 

amino, nitro, cyano, (l-4C)alkyl or (l-4C)alkoxy; and m, R 1 , X and Q 
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have any of the -caning, defined hereinbefore or in this section 
relating to particular novel compounds of the invention. 
(S) n is 1 and R 2 is halogeno, cyano or (l-4C)alkyl, and a, R l , 

X and Q have any of the neanlngs defined hereinbefore or in this 
section relating to particular novel compounds of the invention, 
00 X is a group of the f omnia 00, C(R 3 ) 2 , CB<(» 3 ), 0 . S. 80 or 

S0 2 , wherein each R is independently hydrogen or (i-4C)alkyl, and a, 
R , n, R and Q have any of the neanlngs defined hereinbefore or In 
this section relating to particular novel conpounds of the invention, 
(i) X is a group of the fonsula CONR 3 , SOJIR 3 , HX 3 C0 or HR 3 S0,, 

vherein R Is hydrogen or <l-4C)alkyl, and a, R f , », R 2 and Q have any 
of the neanlngs defined hereinbefore or in this section relating to 
particular novel conpounds of the invention, 

<J> 3 X 1. a group of the formula 0C(R 3 ) 2 , SC(R 3 ) 2 , C (R 3 ) 2 0 or 
C(R ^S^wherein each R is independently hydrogen or (l-4C)alkyl, 
and a, R , n, R and Q have any of the neanlngs defined hereinbefore 
or in this section relating to particular novel conpounds of the 
invention, 

00 X is a group of the fotnula OC(R 3 ) 2 , vherein each R 3 is 

independently hydrogen or (l-4C)alkyl, 

and a. R , n . R 2 and Q have any of the neanlngs defined hereinbefore 
or in this section relating to particular novel conpounds of the 
invention, 

(1) Q is a phenyl or naphthyl group which is optionally 

substituted with 1. 2 or 3 substituents selected from halogeno, 
trifluoronethyl, cyano, carbamoyl, hydroxy, (i-4C)alkyl and 
(l-4C)alkoxy, and a, R 1 , n, R 2 and X have any of the meanings defined 
hereinbefore or in this section relating to particular novel conpounds 
of the invention, 

(■) Q is a 5- or 6-neabered heteroaryl moiety containing 1, 2 or 

3 heteroatoms selected from oxygen, nitrogen and sulphur, and vherein 
said heteroaryl moiety is optionally substituted with 1 or 2 
substituents selected from halogeno and (l-4C)alkyl, and m, R 1 , n, R 2 
and X have any of the meanings defined hereinbefore or in this section 
relating to particular novel compounds of the invention, or 
(n) Q is a 5- or 6-membered heteroaryl moiety selected from 
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furyl, pyrrolyl, thienyl, pyridyl, oxasoiyl, inidasolyl, thiasolyl, 
pyriaidinyl, 1,2,4-triasolyl, oaadiasolyl and thiadiaxolyl, and 
wherein said heteroaryl aolety is optionally substituted with 1 or 2 
<l-4C)alkyl substituentsi and m. R 1 , n, R 2 and X neve any of the 
■eanings defined hereinbefore or in this section relating to 
particular novel compounds of the invention. 

A preferred compound of the invention is an aniline 
derivative of the f oraula X wherein si is 1 with the substitute 
located at the 6-posltion or a is 2 with the substituents located at 
the 6- and 7-positions and each R 1 is fluoro, chloro, broao, hydroxy, 
aain©, aetaoiy, ethory, acetory, ■ethylanino, ethylaaino, 
2-bro«oethoxy t 2,2,2-trifluoroethory, 2-hydroxyethory, 
2-aethoryethory, 2-ethoryethory, 2-netbylaainoethoxy, 
2-etnylaninoethosy, 3-aethylaainopropoay, 3-ethylaninopropwcy, 

2- diaethylaalnoethory, 2-diethylaninoethoay. 3-diwthylaminopropoxy. 

3- diethylaninopropory, 2- ( pyrrol idin-l-yl) ethory, 
3-(pyrrolidin.l.yl)propoay # 2-piperidinoethosy, 3-piperidinopropoxy, 

2- «,rpholinoethoxy, 3-aorpholinopropoxy, 2-<piperasin-l-yl)ethoay, 

3- (piperasin-l-yl)propoxy, 2-(4-«ethylpiperasin-l-yl)ethoay, 
3-(4-Bethylpipera2in-l-yl)propoxy, 2-hydroryetfaylaaino, 
2-nethoxyethylanino, 2-ethoryethylaaino, 3-aethoxypropylasdno, 
2-diMthylaninoethylaBino, 3-diaethylaainopropylaaino, 
2-(pyrrolidin-I-yl)ethylanino, 3-<pyrrolidin-l-yl)propylaaino, 

'2-piperidinoethylanlno, 3-piperldlnopropylaalno, 
2-aorpholinoethylaaino, 3-aorpholinopropylaalno, 
2-(piperasin-l-yl)ethylaaino, 3-<pipera«in-t-yl)propylaaino, 

2- ( 4-aethylpiperasln- 1 -yl ) ethylaaino , 

3- (4-«8thylpiperaxin-l-yl)propyla«lno, acetaaido, 2-chloroacetasddo, 
2-Kthylaainoacetanido, 2-ethylaainoacetaaido , 
2-diaethylaainoacetaaido or 2-diethylaainoace taaido , or (R l ) is a 
6,7-aethylenedloxy group; 

n is 0, 1 or 2 and each R 2 is independently fluoro, chloro, broao, 
cyano, netbyl or ethyl) 

X is a group of the f omula CO, C(R 3 ) 2 , CB(0R 3 ), 0, S, SOj, COHR 3 , 
SOjHR , HR CO, MR 3 S0 2 , 0C(R 3 ) 2 or SC(R 3 ) 2 wherein each R 3 is 
independently hydrogen or nethyl; and 
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Q is a phenyl group which It optionally substituted with I or 2 
aubstituenta .elected fro. fluoro, chloro, brow, trifluoroaethyl, 
cyano, carbamoyl, .ethyl and .ethoxy. or Q la a 5 - or 6-ite.bered 
hoteroaryl .oiety selected fro. furyl, thienyl, oxaxolyl, ia*daxolyl, 
thiaxolyl, pyridyl, pyriaidinyl and 1,2.4-triaxolyl which is 
optionally substituted with 1 or 2 substituents selected fro. fluoro. 
chloro, aetbyl, ethyl, .ethoxy and ethoryi 
or a pharaaceutically-acceptable salt thereof. 

A further preferred compound of the invention is an aniline 
derivative of the formula I wherein . i. i with the substitiumt 
located at the 6-position or • is 2 with the substituents located at 
the 6- and 7-po.ition. and each 8 l is hydroxy, a-iuo, .ethoxy. ethoxy. 
acetoxy, aethylaaino, ethylaaino, 2-broooethoxy, 
2,2,2-trifluoroethoxy, 2-hydroxyethoxy, 2-methoryethoxy, 

2- ethoxyethoxy, 2-methylaainoethoxy, 2-ethyla.inoethoxy, 

3- «ethyla.inopropoxy, 3-ethyla.inopropoxy, 2-diaethyla.inoethoxy, 
2-di.thyla.inoethoxy, 3-di«thyla»lnopropoxy, 3-dl.thylaadnopropoxy, 
2-hydroxyethylaadno, 2-^thoxyethylasdno, 2-ethoxyetbyla»lno, 
acetaaddo, 2-chloroacetanddo, 2nMthyla.inoaceta.ido, 
2-ethylasdnoacetaaddo, 2-diMthylasdnoaceta«ddo or 
2-diethyla.inoacetaaddo, or (R 1 ). 1. a 6,7—thylenedioxy group, 

n is 0 or n is 1 and R is fluoro, chloro. cyano, .ethyl or ethyl, 
X 1. a group of the formula CO, C(R 3 ) 2 , CH(OR 3 ). 0, S. SO,, CONR 3 , 
S0 2 HR , 0C(R 3 ) 2 or SC(R 3 , 2 wherein each R 3 i. independently hydrogen 
or .ethyl, and 

Q is a phenyl group which is optionally substituted with 1 or 2 
substituents selected fro. fluoro, chloro, bro»o, trifluoroaethyl, 
cyano and carbanoyl, . 

or Q is a 5- or 6-membered beteroaryl moiety selected fro. furyl, 
thienyl, pyridyl, oxaxolyl, isddaxolyl, thiaxolyl, pyrisddinyl and 
1,2,4-trlaxolyl which is optionally substituted with 1 or 2 
substituents selected fro. fluoro, chloro, methyl, ethyl, -ethoxy and 
ethoxy, 

or a pharmaceutically-acceptable salt thereof. 

A further preferred coapound of the invention is an aniline 
derivative of the formula I 
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wherein ■ le 1 with the subetituent located at the 6-posltion or ■ is 
2 with the substltuents located at the 6- and 7-positlons and each R l 
is hydroxy, aethoxy, ethoxy, acetoxy, 2-broaoethoxy, 
2,2,2-trifluoroethoxy, 2-hydroxyethoxy, 2-methoxyethoxy, 

2- ethoxyethoxy, 2-aethylaainoethoxy, 2-ethylamlnoethoxy, 

3- mcthylaainopropoxy, 3-etbylaainopropoxy, 2-dimethylaainoethoxy, 
2-diethylaalnoethoxy, 3-diaethylaainopropoxy or 3-diethylaninopropoxy, 
or (R ) B is a 6,7-methylenedioxy group; 

n is 0 or n is 1 and R 2 is fluoro, chloro, cyano, methyl or ethyl, 
X is a group^of the formula CO, C(R 3 ) 2 , CH(OR 3 ), 0, S, SOj, CONR 3 , 
SOjHR , OC(R ) 2 or SC(R 3 ) 2 wherein each R 3 is independently hydrogen 
or methyl, and 

Q is a phenyl group which is optiooally substituted with 1 or 2 
substltuents selected froa fluoro, chloro, brono, trifluoromethyl, 
cyano and carbanoyl, 

or Q ia a 5- or 6-nenbered heteroaryl moiety selected from furyl, 
thienyl, pyridyl, oxazolyl, inidasolyl, tbiazolyl, pyrinidinyl and 
1,2,4-triazolyl which is optionally substituted with one or two 
substltuents selected froa fluoro, chloro, methyl, ethyl, aethoxy and 
ethoxy, 

or a pharaaceutlcally-acceptable salt thereof. 

A further preferred compound of the invention is an aniline 
derivative of the formula I wherein m is 1 or 2 and each R 1 is 
-hydroxy, aethoxy, ethoxy, 2 -hydroxy ethoxy, 2-methoxyetaoxy, 
2-aethylaainoethoxy or 2-dinethylaminoethoxy, or (R 1 ) a is a 
aethylenedioxy group; 

b it 0 or b Is 1 and R 2 , which Is located ortho to the group of 
formula -X-Q, is fluoro, chloro, cyano, methyl or ethyl, 
X is a group of the formula CO, C(R 3 ) 2 , CB(0R 3 ), 0, S, SOj, COHR 3 , 
S0 2 HR 3 , OC(R 3 ) 2 or SC(R 3 ) 2 wherein each R 3 is independently hydrogen 
or methyl, and 

Q ia a phenyl group which is optionally substituted with 1 or 2 
substltuents selected froa fluoro, chloro, brono, trifluoromethyl, 
cyano and carbamoyl, 

or Q is a 5- or 6-membered heteroaryl moiety selected from furyl, 
thienyl, pyridyl, oxazolyl, imidazolyl, thlazolyl, pyrlmidinyl and 
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1,2,4-trlasolyl which is optionally substituted with a substituent 

selected froa aethyl and ethyl | 

or a pbarmaceutlcally-acceptable salt thereof. 

A further preferred compound of the invention is an aniline 
derivative of the formula I wherein m is 1 with the substituent 
located at the o-posltloa or ■ is 2 with the substltuents located at 
the 6- and 7-positions and each R 1 is hydroxy, amino, metboay, ethory, 
acetoxy, methylamino, ethylanino, 2-broaoethory, 
2,2,2-trifluoroethory, 2-hydroxyethory, 2-methoxyethory, 

2- nethylaminoetho«y, 3-aethylaainopropoay, 2-dimethylaminoethory, 

3- dlmethylamlnopropory, 2- (pyrrolidin- l-yl) ethory , 
3-(pyrrolidio-l-yl)propo*y, 2-piperidinoethoxy, 3-piperidinopropoay, 

2- norpholinoethoxy, 3-oorpholinopropoxy, 2-<piperatin-l-yl)ethoxy, 

3- (piperazin-l-yl)propory, 2-(4-aethylplperazln-l-yl)ethoxy, 
3-<4-methylpiperarin-l-yl)propory, 2-hydroryethylamino, 

2- methoryethylamino, 3-methorypropylamino, 2-dimethylaminoethylamino, 

3- dimethylaminopropylamino, 2- (pyrrolidin-l-yl ) ethylamino, 
3- (pyrrolidin- l-yl ) propylamine, 2-plperldlnoetbylamlno, 
3-piperidinopropylamino, 2-morpholinoethylamino, 
3-morpholinopropylamino, 2- (pipe rax in- l-yl) ethylanino, 
3-(piperaxin-l-yl)propylaaino, 2- ( 4-metbylpiperaxin- l-yl ) ethylaaino , 
3-<4-methylpipera*in-l-yl)propylamino, acetamido, 2-chloroaeetaaido, - 
2-methylamlnoacetamldo, 2-ethylaminoacetamldo, 

•2-dimethylaminoacetamid© or 2-diethylaninoacetanldo, or (H 1 ) is a 
6,7-methylenedioxy group; 

n is 0, 1 or 2 and each R 2 is independently fluoro, chloro, broao, 
cyano, aethyl or ethyl; 

X is a group of the formula CO, CH 2 , CB(OB), 0, S, S0 2 , COHH, SO.NH, 
MHCO, NHSOj or 0CH 2 ; and 

Q is a phenyl group which is optionally substituted with 1 or 2 
substltuents selected from fluoro, chloro, broao, trlfluoroaethyl, 
cyano, carbamoyl, methyl and nethoxy, or Q is a 5- or 6-membered 
heteroaryl moiety selected from furyl, thlenyl, oxasolyl, lmldazolyl, 
thiazolyl and pyridyl which is optionally substituted with 1 or 2 
substltuents selected from fluoro, chloro, methyl, ethyl, nethoxy and 
ethory; 
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or a pharmaceutically-acceptable salt thereof. 

A further preferred compound of the Invention is an aniline 
derivative of the foraula I 
wherein (R 1 )^ is 6, 7-dimethory , 

n is 1 and R , which is located ortho to the group of formula -X-Q, is 
fluoro, chloro or methyl. 

X is a group of the formula CO, CH, CH(OH). 0, S, SO-, COMB, 50.NH or 
0CH 2> and 2 2 

Q is a phenyl group which is optionally substituted with 1 or 2 
substituents selected from fluoro, chloro, trifluoromethyl, cyano and 
carbamoyl, 

or Q is 2-furyl, 3-furyl, 2-thienyl, 3-thienyl, 2-pyridyl. 3-pyridyl, 

4- pyridyl, 2-oxaaolyl, 4-oxasolyl. 5-oxaxolyl, 2-inidazolyl, 
l-methyliaidarol-2-yl, 4-imidazolyl, l-«thyliaidarol-4-yl, 

5- imidazolyl, l-methyli.ida*ol-5-yl. 2-thiaaolyl, 4-thiaxolyl or 

5- thiazolyls 

or a pharmaceutically-acceptable acid-addition salt thereof. 

A further preferred compound of the invention is an aniline 
derivative of the formula I 

wherein <R l ) B is 6,7-dimethoay, 6-methory-7- (2 , 2, 2-trif luoroethoxy) , 

6- (2-dlmethylaminoethoxy)-7-methoxy, 
6-(3-dimethylaminopropojcy)-7-methoxy, 

6-(2-morpholinoethoxy)-7-metho«y , 6-(3-norpholinopropory) -7-methory, 

«- (2-dimetbylaminoetho«y) , 6-(3-dimethylaminopropo«y) , 

6-(2-morpholinoethory), 6-(3-norpbolinopropoxy) , 6-amino. 6-acetamldo. 

6- ( 2-chloroacetaaido ) , 6-(2-methylaminoacetamido), 

6-(2-methoxyetbylanino, 6- (2-dimethylaainoethylamino) -7-methory, 

6-(3-dimethylaminopropylamino)-7-metho«y, 

6- (2-morpholinoethylaaino) -7-methory or 

6- ( 3-morphollnopropylamlno) -7-methory j 

n is 1 or 2 and R 2 is fluoro, chloro or methyl; 

X is a group of formula OCHji and 

Q is 2-furyl, 3-furyl, 2-thienyl, 2-pyridyl or l-methylimldarol-2-yl; 
or a pharmaceutically-acceptable acid-addition salt thereof. 

A further preferred compound of the invention is an aniline 
derivative of the formula I 
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vfaerein (R 1 )^ Is 6,7-dimethoxy, 

n is 1 and B , which Is located ortho to the group of fomula -X-Q, is 
chloro or methyl; 

X is a group of the fomula CO, CHj, CH(OH), S, SOjm or OCT-i and 
Q Is phenyl, 3-furyl, 2-pyridyl, 4-pyridyl or 5-thlazolyl; 
or a pharaaceutically-acceptable acid-addition salt thereof. 

A further preferred compound of the invention is an aniline 

derivative of the formula I 

wherein (R l ) is 6,7-dimethoxyt 

n is 1 and E is fluoro, chloro or methyl* 

I is a group of the fomula OCHjj and 

Q is 2-furyl, 3-furyl, 2-thienyl, 2-pyridyl or l-methylin.idaxol-2-ylj 
or a pharaaceutically-acceptable acid-addition salt thereof. 

A specific preferred compound of the invention is the 
following aniline derivative of the formula 1»- 

*-(4-ben2oyl-3-chloroanilino)-6,7-di«ethoxyqulnazoline, 
*- {3-chloro-4- 1 1 -hydroxy- 1- (4-pyridyl )metfayl) anlllno} -6, 7- 
dimethoxyquinazoline , 

4- (4-benzyl-3-chloroanilino ) -6 , 7-dlmethoxyqulnasollne, 
*-(3-chloro-4-phenylthioanilino)-6,7-dimethoryquinazoline, 
4- f3-chloro-4- ( l-Bwthyllmidazol-2-ylthio)anlllno) -6,7- 
d ine thoxyquinazoline , 

6, 7-diBethoxy-4-[4- (N-phenylsulphaaoyl) anlllno] qulnazollne or 

6, 7-dlmethory-4- [3-methyl-4-(2-pyridylmethoxy)anillno] qulnazollne; 

or a pharaaceutically-acceptable acid-addition salt thereof. 

A further specific preferred compound of the invention is 
the following aniline derivative of the fomula I«- 

4-[3-chloro-4-(4-fluorobenzoyl)anilino)-6,7-dimetho«yquinazoline f 
4-[2-fluoro-4- (2-pyridylmethoxy ) anlllno) -6, 7-dlmethoayquinazollne, 

4-I3-fluoro-4-(2-pyridylmetho«y)anllinoJ-6,7-dlaethoxyquinazoline, 
4- 1 3-chloro-4- (2-pyridyLnethoxy ) anlllno] -6 , 7-dimethoryquinazoline or 
4- [ 3-chloro-4- ( l-methylimtdazol-2-ylmethoxy ) anlllno] -6 , 7-dlmethoxy- 
quinazollne; 

or a pharaaceutically-acceptable acid-addition salt thereof. 

A further specific preferred compound of the Invention is 
the following aniline derivative of the fo mula It- 
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e^-dlaethoxy-A-lS-aethyl-A-Cl-BethyliBidaxol^-ylmethosyJanilinp). 
qulnazollne, 

6 f 7-di tte thoxy-4. I 3-«tl V l-«.(2-thia«olyli B ethory)anilino)quin a xoline, 
4- | 3-f luoro-4- (2-pyridyl*ethoxy)anilinoJ -6 , 7-dimethoxyquinazolloe , 

*-[2-fluoro-4-(2-pyridylj B etboxy)« n ilinoJ.6-(3-morpholiDopropoxy)- 
qulnazoline, 

6- ( 3-di«ethylaminopropory ) -7-methoxy-4- [ 3-methyl-4- ( 2-pyr ldylaethoxy ) - 
anlllno J qulnazollne, 

7- n cthoxy-4-I3-«ethyl-4-(2.pyridyl ae thoxy)«,llinoJ-6-(3-morpholino- 
propoxy)qulnazollne or 

4- { 2-f luoro-4- (2-pyridylaethoxy ) anlllno J -6- ( 2-netho*yethylaaino ) - 
qulnazollne; 

or a pharaaceutically-aceeptable acid-addition salt thereof. 

An especially preferred coapound of the invention is the 
following aniline derivative of the foraula It- 

6,7.dis»thoay-4-(3-Mthyl-*-(2-|^idylnethoxy)anilinolquinasolinei 
or a pharaaceutically-aceeptable acid-addition salt thereof. 

An aniline derivative of the foraula 1, or a 
pharaaceutically-aceeptable salt thereof , nay be prepared by any 
process known to be applicable to the preparation of 
chealcally-related compounds. Suitable processes include, for 
example, those illustrated in European Patent Applications Kos. 
0520722, 0566226, 0602851, 0635507 and 0635498. Such processes, when 
used to prepare an aniline derivative of the foraula I, or a 
pharaaceutically-aceeptable salt thereof, are provided as a further 
feature of the invention and are illustrated by the following 
representative examples in which, unless otherwise stated, ■, R 1 , n, 
* , X and Q have any of the meanings defined hereinbefore for an 
aniline derivative of the foraula I. Necessary starting materials may 
be obtained by standard procedures of organic chemistry. The 
preparation of such starting materials is described within the 
accompanying non-limiting Examples. Alternatively necessary starting 
materials are obtainable by analogous procedures to those illustrated 
vhlch are within the ordinary skill of an organic chemist, 
(a) The reaction, optionally in the presence of a suitable base, 

of a qulnazollne of the foraula II (set out hereinafter), 
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wherein Z Is a dlsplaceable group, with an aniline of the. formula III. 

A suitable dlsplaceable group Z Is. for example, a halogeno, 
alkoxy, aryloxy or sulpbonyloxy group, for example a chloro, bromo, 
aethoxy, phenoxy, ■ethanesulphonylosy or toluene-fc-sulphonyloxy group. 

A suitable base la, for exaaple, an organic aaine base such 
as, for exaaple, pyridine, 2,6-lutldlne, collldlne, 
4-dinethylaminopyridine, triethylaaine, morpholine, N-nethylaorpholine 
or dia*abicyclo|5.4.0)undec-7-ene, or, for exaaple, an alkali or 
alkaline earth aetal carbonate or hydroxide, for exaaple sodlua 
carbonate, potasslua carbonate, calclua carbonate, sodium hydroxide or 
potassium hydroxide. Alternatively s suitable base is, for exaaple, 
an alkali aetal or alkaline earth aetal amide, for example .odium 
aaide or sodlua bis(trimethylsllyl)aalde. 

The reaction Is preferably carried out In the presence of a 
suitable Inert solvent or diluent, for exaaple an alkanol or ester 
such as methanol, ethanol, isopropaaol or ethyl acetate, a halogenated 
solvent such as methylene chloride, chloroform or carbon 
tetrachloride, an ether such as tetrafaydrofuran or 1,4-dioxan, an 
aromatic solvent such as toluene, or a dipolar aprotlc solvent such as 
H.N-dimethylformanide. N.H-dimethylacetaaide, M-aethylpyrrolldin-2-one 
or diaethylsulphoxlde. The reaction is conveniently carried out at a 
temperature in the range, for example, 10 to 150-C, preferably in the 
range 20 to 80"C. 

The aniline derivative of the formula I nay be obtained from 
this process in the form of the free base or alternatively it may be 
obtained in the form of a salt vith the acid of the formula H-Z 
wherein Z has the meaning defined hereinbefore. When it is desired to 
obtain the free base from the salt, the salt may be treated with a 
suitable base as defined hereinbefore using a conventional procedure, 
(b) For the production of those compounds of the formula I 

wherein B or R 2 is hydroxy, the cleavage of an aniline derivative of 
the formula I wherein R 1 or R 2 is (r-4C)alkoxy. 

The cleavage reaction may conveniently be carried out by any 
of the many procedures known for such a transformation. The reaction 
may be carried out, for example, by treatment of the aniline 
derivative with an alkali aetal (l-4C)alkylsulpnlde such as sodlua 
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ethanethlolate or, for example, by treatment with an alkali metal 
diarylphosphide cuch as lithium diphenylphosphide. Alternatively the 
cleavage reaction nay conveniently be carried out, for example, by 
treatment of the aniline derivative with a boron or aluminium 
trlhalide such as boron tribromlde. Such reactions are preferably 
carried out in the presence of a suitable inert solvent or diluent as 
defined hereinbefore and at a suitable temperature as conventionally 
used with each of the above-mentioned cleavage reagents, 
(c) For the production of those compounds of the formula I 

vhereln R Is amino or bydroxyamlno, the reduction of an aniline 
derivative of the formula I vhereln R l is nitro. 

The reduction may conveniently be carried out by any of the 
many procedures known for such a transformation. The reduction may be 
carrrled out, for example, by the hydrogenatloa of a solution of the 
nitro compound in an inert solvent or diluent as defined hereinbefore 
in the presence of a suitable metal catalyst such as palladium or 
platinum. A further suitable reducing agent Is, for example, an 
activated metal such as activated iron (produced by washing iron 
powder with a dilute solution of an acid such as hydrochloric add). 
Thus, for example, the reduction nay be carried out by heating a 
mixture of the nitro compound and the activated metal in a suitable 
solvent or diluent such as a mixture of water and an alcohol, for 
example, methanol or ethanol, to a temperature in the range, for 
example, 50 to 150 # C, conveniently at or near 70*C. 
(d) For the production of those compounds of the formula I 

vhereln R is (2-4C)alkanoylamlno, substituted (2-4C)alkanoylamlno, 
(3-4C)alkenoylanino, (3-4C)alkynoylanlno, 

N- ( 1-4C) alkyl- (2-4C) alkanoylanino , substituted N-(l-4C)alkyl-(2-4C)- 
alkanoylamino, N-(l-4C)alkyl-(3-4C)alkenoylamino or 
N-(l-4C)alkyl-(2-4C)alkynoylamino or R 2 is (2-4C)alkanoylaaino, the 
acylatlon of an aniline derivative of the formula I wherein R 1 or R 2 
is amino. 

A suitable acylatlng agent is, for example, any agent known 
in the art for the acylation of amino to acylamino, for example an 
acyl halide, for example a (2-4C)alkanoyl chloride or bromide, 
conveniently in the presence of a suitable base, as defined 
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hereinbefore, an alkanolc add anhydride or mixed anhydride, for 
example a <2-4C)alkanoic add anhydride such as acetic anhydride or 
the mixed anhydride formed by the reaction of an alkanolc add and a 
(l-4C)alkoxycarbonyl hallde, for example a <l-4C)alkoxycarbonyi 
chloride, In the presence of a suitable base as defined hereinbefore, 
la general the acylatlon Is carried out in a suitable Inert solvent or 
diluent as defined hereinbefore and at a temperature, In the range, 
for example, -30 to 120*C, conveniently at or near ambient 
temperature. 

(e) For the production of those compounds of the formula I 

vhereln a Is (l-4C)alkoxy or substituted (l-4C)alkoxy or R l Is 
(l-4C)alkylanlno, di-|(l-4C) alkyl | amino or substituted 
(l-4C)alkylamlno, the alkyladoo, preferably In the presence of a 
suitable base as defined hereinbefore, of an aniline derivative of the 
formula I vhereln R Is hydroxy or amino as appropriate. 

A suitable alkylating agent is, for example, any agent known 
In the art for the alkylatlon of hydroxy to alkoxy or substituted 
•lkoxy, or for the alkylatlon of amino to alkylamlno or substituted 
alkylamlno, for example an alkyl or substituted alkyl hallde, for 
example a (l-4C)alkyl chloride, bromide or iodide or a substituted 
(l-4C)alkyl chloride, bromide or iodide, in the presence of a suitable 
base as defined hereinbefore, in a suitable inert solvent or diluent 
as defined hereinbefore and at a temperature in the range, for 
example, 10 to 140«C, conveniently at or near ambient temperature, 
(f) For the production of those compounds of the formula 1 

vhereln X is a group of the formula CH(OB) or (S,, the reduction of a 
compound of the formula I vhereln X is a group of the formula CO. 

The reduction may be carried out by any of the many 
procedures known for such transformations. The reduction to form a 
compound of the formula I wherein X is a group of the formula CB(OR) 
nay be carried out, for example, by the reduction of a compound of the 
formula I wherein X is a group of the formula CO with a hydride 
reducing agent, for example an alkali metal borobydrlde or 
cyanoborohydrlde such as sodium borobydrlde or sodium 
cyanoborohydride, or an alkali metal aluminium hydride such as lithium 
aluminium hydride. The reduction may be carried out in the presence 
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of a suitable Inert solvent or diluent, for example a (l-4C)aleohol 
such as aethanol or ethanol when an alkali netal borobydride or 
cyaaoborohydride Is employed, or an inert ether such as diethyl ether 
or tetrahydrofuran when an alkali netal aluminium hydride is employed. 
The reduction to for. a conpound of the foraula I wherein Z is a group 
of the formula CH 2 may be carried out, for example, by the reduction 
of a compound of the formula I wherein X is a group of the formula CO 
with a hydride reducing agent, for example an alkali metal aluminium 
hydride such as lithium aluminium hydride. Alternatively the 
reduction of a compound of the formula I wherein Z is a group of the 
formula CO may be carried out in two steps, a first reduction step as 
described hereinbefore to provide a compound of the formula I wherein 
Z is a group of the formula CB(OB) and a second reduction step to 
provide a compound of the formula I wherein Z is a group of the 
formula CHj. The second reduction step nay be carried out by any of 
the many procedures known for such a transformation, for example the 
compound of the foraula I wherein Z is a group of the formula CH(OH) 
may be reacted with a tri-(l-4C)alkylsilyl hallde such as 
trlnetnylsllyl chloride or an aryl-di-(l-4C)alkyl hallde such as 
phenyldimethylsllyl chloride and the material so obtained may be 
reacted with an alkali metal hallde such as sodium iodide. The 
reduction may be carried out in a suitable inert solvent or diluent ' 
such as acetonitrile. 

(g) For the production of those compounds of the formula I 

wherein Z is a group of the formula SO or S0 2 , the oxidation of an 
aniline derivative of the formula I wherein Z is a group of the 
formula S. 

A suitable oxidising agent is, for example, any agent known 
in the art for the oxidation of thlo to sulphlnyl and/or sulphonyl, 
for example, hydrogen peroxide, a peracid (such as 
3-chloroperoxy benzoic or peroxyacetlc add), an alkali metal 
peroxysulphate (such as potassium peroxymonosulphate) , chromium 
triozlde or gaseous oxygen In the presence of platlnium. The 
oxidation is generally carrried out under as mild conditions as 
possible and with the required stoichiometric amount of oxidising 
agent in order to reduce the risk of over oxidation and damage to 
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other functional groups. In general the reaction Is carried out in a 
suitable solvent or diluent such as -ethylene chloride, chlorofom, 
acetone, tetrahydrofuran or tart-butyl methyl ether and at a 
temperature in the range, for example, -25 to 50'C. conveniently at or 
near ambient temperature, that is in the range IS to 35-C. When a 
compound carrying • sulphinyl group is required a milder oxidising 
agent nay also be used, for example sodium or potassiun netaperlodate, 
conveniently in a polar solvent such as acetic acid or ethanol. It 
will be appreciated that when a compound of the formula I containing a 
(l-4C)alkylsulphonyl group is required, it may be obtained by 
oxidation of the corresponding (l-4C)alkylsulphinyl compound as veil 
as of the corresponding (l-4C)alkylthlo compound, 
(h) ^For the production of those compounds of the formula I 
wherein R is <2-4C)alkanoyloxy, the aeylation, optionally in the 
presence of a suitable base as defined hereinbefore, of an aniline 
derivative of the formula I wherein R 1 is hydroxy. 

a suitable acylating agent is. for example, any agent known 
in the art for the aeylation of hydroxy to acyloxy, for example any of 
the acylating agents disclosed in paragraph (d) hereinbefore which may 
conveniently be used according to the reaction conditions disclosed 
therein. 

(1) ^Por the production of those compounds of the formula I 
wherein R is hydroxy, the hydrolysis, optionally in the presence of a 
suitable base, of an aniline derivative of the formula I wherein R l is 
(2-4C)alkanoyloxy. 

Ihe hydrolysis reaction may conveniently be carried out by 
any of the many procedures known in the art for such a transformation. 
The reaction may be carried out, for example, by hydrolysis under 
acidic or basic conditions. A suitable base is, for example, an 
alkali metal, alkaline earth metal or ammonium carbonate or hydroxide, 
for example sodium carbonate, potassium carbonate, sodiun hydroxide, 
potassium hydroxide or ammonium hydroxide. The reaction is preferably 
carried out in the presence of water and a suitable solvent or diluent 
«ttch as methanol or ethanol. The reaction is conveniently carried out 
at a temperature in the range 10 to 150»C, preferably at or near 
ambient temperature. 
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(J) ^For the production of those compounds of the formula I 
wherein B is a (2-4C)alkoxy group which bears a hydroxy, aaino, 
substituted hydroxy or substituted aaino group, the reaction, 
preferably in the presence of a suitable base ss defined hereinbefore, 
of a compound of the foraula I wherein R 1 is a hydroxy- (2-4C)alkoxy 
group, or a reactive derivative thereof, with water, ammonia, an 
alcohol or an aaine as appropriate. 

A suitable reactive derivative of a compound of the foraula 
I wherein B is a bydroxy-(2-4C)alkoxy group is. for exaaple, a 
halogeno- or sulphonyloxy-(2-4C)alkoxy group such as a broao- or 
aethanesulphonyloxy- ( 2-4C) alkoxy group. 

Ihe reaction is preferably carried out in the presence of a 
suitable inert solvent or diluent as defined hereinbefore and at a 
teaperature in the range, for exaaple, 10 to 150*C, conveniently at or 
near 50*C. 

(k) For the production of those coapounds of the foraula I 

vherein Z is a group of the foraula OC(R 3 ) 2 , the alkylation, 
preferably in the presence of a suitable base as defined hereinbefore, 
of a phenol of the foraula IV with an alkylating agent of the foraula 
Z-C(H )yQ vherein Z is a displaceable group as defined hereinbefore. 

Ihe reaction is conveniently carried out in the presence of 
a suitable Inert solvent or diluent as defined hereinbefore and at a 
teaperature in the range, for exaaple, 10 to 150»C, preferably in the 
range 20 to 60*C. 

(1) For the production of those coapounds of the foraula I 

vherein B is (l-4C)alkylaaino or substituted (2-4C)alkylanlno, the 
reductive aninatlon of formaldehyde, a (2-4C)alkanoaldehyde or a 
substituted (2-4C)alkanoaldehyde. 

A suitable (2-4C)alkanoaldehyde is, for exaaple, 
acetaldehyde or propionaldehyde. A suitable substituted 
(2-4C)alkanoaldehyde is, for exaaple, 2-aethoxyacetaldehyde, 
3-aethoxypropionaldehyde, 2-dlBethylaainoacetaldehyde, 
3-dlBethylaainoproplonaldehyde, 2-Borphollnoacetaldehyde or 
3-Borphollnopropionaldehyde . 

Ihe reduction any be carried out by any of the aany 
procedures known for such a transformation. For exaaple a hydride 
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reducing agent may be used, for example an alkali octal borobydrlde or 
cyanoborohydrlde such as sodium borobydrlde or sodium 
cyanoborohydrlde, or an alkali natal aluminium hydride such as lithium 
aluminlun hydride. The reduction nay be carried out in the presence 
of a suitable inert solvent or diluent, for exaaple a (l-4C)alcohol 
such as nethanol or ethanol vfaen an alkali aetal borobydrlde or 
cyanoborohydrlde is employed, or an inert ether such as diethyl ether 
or tetrahydrofuran when an alkali aetal aluainlun hydride is employed. 

The reaction is conveniently carried out at a temperature in 
the range, for example, -10 to 100*C conveniently at or near ambient 
temperature. 

when a pharmaceutlcally-acceptable salt of an aniline 
derivative of the formula I is required, for example an acid-addition 
salt of an aniline derivative of the formula I, it may be obtained, 
for example, by reaction of said compound with, for example, a 
suitable acid using a conventional procedure. 

As stated hereinbefore the aniline derivatives defined in 
the present Invention possesses anti-prollferative activity which is 
believed to arise from the Class I receptor tyrosine kinase Inhibitory 
activity of the compounds. These properties may be assessed, for 
example, using one or more of the procedures set out below* - 
(a) An in vitro assay which determines the ability of a test ' 

compound to inhibit the enzyme EGP receptor tyrosine kinase. Receptor 
tyrosine kinase was obtained in partially purified form from A-431 
cells (derived from human vulval carcinoma) by procedures related to 
those described by Carpenter et aJL, J. Biol. Chen. . 1979, 254, 4884, 
Cohen et al^, J. Biol. Cham.. 1982, 257, 1523 and. by Braun et al. . 
J. Biol. Chem.. 1984, 259, 2051. 

A-431 cells were grown to confluence using Dulbecco's 
modified Eagle's medium (DMEH) containing 5X fetal calf serum (PCS). 
The obtained cells were homogenised in a hypotonic borate/BDTA buffer 
at pH 10.1. The homogenate was centrifuged at 400 g for 10 minutes at 
0-4*C. The supernatant was centrifuged at 25,000 g for 30 minutes at 
0-4*C. The pelleted material was suspended in 30 mH Hepes buffer at 
pH 7.4 containing 5X glycerol, 4 nM benzamidine and IX Triton X-100, 
stirred for 1 hour at 0-4-C, and recentrlfuged at 100,000 g for 1 hour 
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at 0-4»C. The supernatant, containing solubilised receptor tyrosine 
kinase, was stored In liquid nitrogen. 

For test purposes 40 ul of the enzyme solution so obtained 
ves added to a mixture of 400 |d of a mature of 150 mM Hopes buffer 
at pH 7.4, 500 mM sodium orthovanadate, 0.1X Triton X-100, 10X 
glycerol, 200 ul water, 80 ul of 25 mM BIT and 60 ul of a mixture of 
12.5 aH manganese chloride, 125 mM magnesium chloride and distilled 
water. There was thus obtained the test enzyme solution. 

Bach test compound was dissolved in dlmethylsulphoxlde 
(0MS0) to give a 50 mM solution which was diluted with 40 aK Bepes 
buffer containing 0.K Triton 1-100, 10X glycerol and 10X DM50 to give 
a 500 uM solution. Equal volumes of this solution and a solution of 
epidermal growth factor (BGF; 20 pg/ml) were mixed. 

(y- 32 FJATF oooo Ci/mM, 250 uCl) was diluted to a volume of 
2 ml by the addition of a solution of ATP (100 uM) In distilled water. 
An equal volume of a 4 mg/ml solution of the peptide 
Arg-Arg-leu-ile-Clu-Asp-AU-Glu-Tyr-AU-AU-Arg-Cly in a mixture of 
40 mM Hopes buffer at pM 7.4, 0.1X Triton X-100 and 10X glycerol was 
added. 

The test compound/EGF mixture solution (5 ul) was added to 
the test enzyme solution (10 ul) and the mixture vas Incubated at 
0-4-C for 30 minutes. The ATF/peptlde mixture (10 ul) was added and 
the mixture was incubated at 25'C for 10 minutes. The phosphorylation 
reaction vas terminated by the addition of 5X trichloroacetic acid (40 
Ul) and bovine serum albumin (BSA ; 1 mg/ml, 5 ul). The mixture vas 
allowed to stand at 4»C for 30 minutes and then centrlfuged. An 
aliquot (40 ul) of the supernatant was placed onto a strip of Whatman 
p 81 phosphocellulose paper. The strip was washed in 75 mM phosphoric 
acid (4 x 10 ml) and blotted dry. Radioactivity present in the filter 
paper vas measured using a liquid scintillation counter (Sequence A). 
The reaction sequeacewas repeated in the absence of the E6F (Sequence 
B) and' again in the absence of the test compound (Sequence C). 

Receptor tyrosine kinase Inhibition was calculated as 

follows:- 
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100 - (A-B) 

Z Inhibition • « x 100 

C - B 

The extent of Inhibition was then dete rained et a range of 
concentrations of test compound to give an IC^ value, 
(b) An in vitro assay which detemines the ability of a test 

compound to inhibit the EOF- stimulated growth of the human 
naso-pharyngeal cancer cell line KB. 

KB cells were seeded into wells at a density of 
1 x 10 - 1.5 x 10* cells per well and grown for 24 hours in DHEH 
supplemented with 5X PCS ( charcoal- stripped ) . Cell growth was 
determined after incubation for 3 days by the extent of metabolism of 
BTT tetrazolium dye to furnish a bluish colour. Cell growth waa then 
determined In the presence of EOF (10 ng/ml) or in the presence of ECF 
(10 ng/ml) and a test compound at a range of concentrations. An IC M 
value could then be calculated. 

(c) An in vivo assay in a group of male rats which determines 

the ability of a test compound (usually administered orally as a 
ball-milled suspension in 0.5* polysorbate) to inhibit the stimulation 
of liver hepatocyte growth caused by the administration of the growth 
factor TCFo (400 pg/kg subcutaneously, usually dosed twice, 3 and 7 
hours respectively after the administration of the test compound). 

In a control group of rats, the administration of ICPe 
causes on average a 5-fold stimulation of liver hepatocyte growth. 

Cell-growth in the control and test animals is determined as 

follows :- 

On the morning of the day after the dosing of the test 
compound (or 0.5X polysorbate in the control group), the animals are 
dosed with bromodeoxyurldine (BrdDi 100 ng/kg intraperitoneal^). The 
animals are killed four hours later and the livers ere excised. 
Slices are cut from each liver and' the uptake of BrdD ia determined by 
a conventional lmmunohlstochemical technique similar to that described 
on pages 267 and 26fr of an article by Coldsworthy et al. in Chemically 
Induced Cell Proliferations Implications for Risk Assessment, 
Viley-Llss Inc., 1991, pages 253-284. 
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Farther tests were carried out using a range of doses of the 
test co-pounds to allow the calculation of an approximate ED. n value 
for the inhihition of liver hepatocyte proliferation a. determined by 
inhibition of the uptake of BrdV. 

(d) An in-viyo assay in a group of .thymic nude mice (strain 

OKO.Alpk) which determines the ability of a test compound (usually 
Administered orally as a ball-milled suspension in 0.5X poly.orb.te) 
to inhibit the growth of xenograft, of the human vulval epidermoid 
carcinoma cell line A-431. 



A-431 cells were maintained in culture in DUE* supplemented 
with 5Z PCS and 2mX glutamine. Freshly cultured ells were harvested 
by trypslnlzation and injected subcutaneously (10 million ceils/0 1 
1/mou.e) into both flanks of a number of donor nude mice, then 
sufficient tumour material was available (after approximately 9 to 14 
days), fragments of tumour tissue were transplanted in the flanks of 
recipient nude mice (test day 0). Generally, on the seventh day after 
transplantation (test day 7) groups of 7 to 10 mice with simil.r-si.ed 
tumour, were selected and dosing of the test compound was commenced. 
Once daily dosing of test compound wa. continued for a total of 13 
day. (test days 7 to 19 inclusive). In some studies the dosing of the 
test compound w.. continued beyond test day 19, for example to test 
day 26. In each case, on the following test day the animals were 
killed and the final tumour volume was calculated fro. measurements of 
the length and width of the tumours. Results were calculated as a 
percentage inhibition of tumour volume relative to untreated controls. 

Although the pharmacological properties of the compound, of 
the formula I vary with structural change as expected, in general 
activity possessed by compounds of the formula I may be demonstrated 
at the following concentrations or doses in one or more of the above 
test, (a), (b), ( C ) and (d)i- 

Test (a) i- ic 50 in the range, for example, 0.001-1 uM; 
Test (b)»- IC 5Q in the range, for example, ~o7l-10 mMj 
Test (c):- ED 50 in the range, for example, 1-100 mg/kg; 
Test (d)i- 20 to 70X inhibition of tumour volume from a 

daily dose in the range, for example, 50 to 400 

mg/kg. 
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Thus, by way of example, the compound 4-(4-benzoyl-3-chloro- 
anilino)-6,7^iinethoxyquina*oline hydrocMoride salt hat an IC M of 
0.03 idf in Test (a), an IC 50 of 0.38 v* in Test (b) and an ED._ of <5 
ag/kg in Test <c)» 30 

4-(4-benryl-3-chloroanlliiio)-6 t 7-dlnethoxyquiiiazollne hydrolodide salt 
has an 1C 50 of 0.1 idf in Test (a), an IC 50 of 1.2 pH in Test (b) and 
•a B> 50 of <12.5 ag/kg in Test (e)» 

4-(3-chloro-4-phenylthloanillno)-6 > 7-dlaethoxyqulnazoiine has an IC 50 
of 0.08 idf in Test (a), an IC 50 of 1.3 idf in Test (b) and an ED., of 
12.5 ag/kg in Test (c)i 

4-r3-cUoro-4-(l^thyli«idazol-2-ylthio)anilino|-6,7-diB»thoxy- 
quinaxoline dihydroehloride salt has an IC 5Q of 0.007 |dt in Test (a), 
an IC 50 of 0.2 idf in Test (b) and an n> 50 of <12.5 ag/kg in Test (c)i 

6,7-diBethosy-4-[3-aethyl-4-(2-|)yridylnethoxy)anilino)quinasoline 
dihydroehloride salt has an IC 50 of 0.04 idf in Test (a), an IC 5fl of 
0.93 idl in Test (b) and an BD^ of 5 ag/kg in Test (c), *" 

6- (3-diaethylaminopropoxy ) -7-methoxy-4- [ 3-methyl-4- (2-pyr idylnethoxy) - 
anilinolquinaxoline has an IC 50 of 0.066 idf in Test (a) and an IC« n of 
0.43 idf in Test (b)j 50 
and 

7- Bethoxy-4-I3-aethyl-4-(2-i^idyl-aethoxy)anilinoJ-6-(3-Borpholino- 
propoxy)qttlnazoline has an IC 50 of 0.45 uN in Test (a) and an IC 50 of 
2.09 idf in Test (b). 

According to a further aspect of the Invention there is 
provided a pharmaceutical composition which comprises an aniline 
derivative of the formula I, or a pharaaceutlcally-acceptable salt 
thereof, as defined hereinbefore in association with a 
pharnaceutically-acceptable diluent or carrier. 

The composition aay be in a forn suitable for oral 
administration, for example as a tablet or capsule, for parenteral 
injection (including intraveous, subcutaneous, intramuscular, 
intravascular or infusion) as a sterile solution, suspension or 
emulsion, for topical administration as an ointment or creaa or for 
rectal administration as a suppository. 

In general the above compositions aay be prepared in a 
conventional Banner using conventional excipients. 

The aniline derivative will normally be administered to a 
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van-blooded animal at a unit dose within the range 5-10000 ng per 
square meter body area of the aalaal, i.e. approximately 0.1-200 
■g/kg, and this normally provides a therapeutically-effective dose. A 
unit dose form such as a tablet or capsule vill usually contain, for 
example 1-250 mg of active ingredient. Preferably a dally dose in the 
range of 1-100 mg/kg is employed. However the dally dose will 
necessarily be varied depending upon the host treated, the particular 
route of administration, and the severity of the illness being 
treated. Accordingly the optimum dosage may be determined by the 
practitioner who is treating any particular patient. 

According to a further aspect of the present invention there 
is provided an aniline derivative of the formula I as defined 
hereinbefore for use in a method of treatment of the human or animal 
body by therapy. 

We have now found that the compounds of the present 
invention possess antiproliferative properties such as anti-cancer 
properties which are believed to arise from their Class I receptor 
tyrosine kinase inhibitory activity. Accordingly the compounds of the 
present invention are expected to be useful in the treatment of 
diseases or medical conditions mediated alone or in part by Class 1 
receptor tyrosine kinases, i.e. the compounds may be used to produce a 
Class I receptor tyrosine kinase inhibitory effect In a warm-blooded 
animal in need of such treatment. Thus the compounds of the present 
invention provide a method for treating the proliferation of malignant 
cells characterised by inhibition of Class I receptor tyrosine 
kinases, i.e. the compounds may be used to produce an 
antl-prollferative effect mediated alone or in part by the inhibition 
of Class I receptor tyrosine kinase. Accordingly the compounds of the 
present invention are expected to be useful in the treatment of 
psoriasis and/or cancer by providing an antl-prollferative effect, 
particularly in the treatment of Class I receptor tyrosine kinase 
sensitive cancers such as cancers of the breast, lung, colon, rectum, 
stomach, prostate, bladder, pancreas and ovary. 

Thus according to this aspect of the Invention there is 
provided the use of an aniline derivative of the formula I, or a 
pharmaceutlcally-acceptable salt thereof, as defined hereinbefore in 
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the manufacture of a medicament for use in the production of an 
enti-proliferative effect In a van-blooded anlaal «uch as nan. 

According to a further feature of this aspect of the 
invention there is provided a aethod for producing an 
antiproliferative effect in a van-blooded animal, such as nan, in 
need of such treatment which conprlses administering to said anlaal an 
effective amount of an aniline derivative as defined immediately 
above. 

As stated above the slse of the dose required for the 
therapeutic or prophylactic treatment of a particular proliferative 
disease will necessarily be varied depending on the host treated, the 
route of administration and the severity of the illness being treated. 
A unit dose in the range, for example. 1-200 ag/kg, preferably 1-100 
eg/kg is envisaged. 

Ike antl-proliferatlve treatment defined hereinbefore may be 
applied as a sole therapy or may involve, in addition to the aniline 
derivative of the invention, conventional radiotherapy or one or more 
other anti-tumour substances, for example those selected from, for 
example, mitotic inhibitors, for example vinblastine, alkylating 
agents, for example cis-platin. carboplatin and cyclophosphamide, 
antlmetabolltea. for example 5-fluorouracil, cytoslne arabinoslde and 
hydroxyurea, or, for example, one of the preferred antimetabolites 
disclosed in European Patent Application No. 239362 such as 
S-{5-|N-(3,4-dibydro-2-methyl-*-oxoquinaxolin-6-ylmethyl)- 
N-methylamlno]-2-thenoyl)-L-glutamlc acid, Intercalating antibiotics, 
for example adrlamycln and bleomycin, enzymes, for example 
asparaginase, topolsomerase inhibitors, for example etoposlde, 
biological response modifiers, for example interferon, and 
anti-hormones, for example antioestrogens such as 'NOLVADEX' 
(tamoxifen) or, for example antlandrogens such as 'CASODEX' 
(* / -cyano-3-(4-fluorophenylsulphonyl)-2-hydroxy-2-nethyl-3'- 
(trifluoronethyl)proplonanillde. Such conjoint treatment may be 
achieved by vay of the simultaneous, sequential or separate dosing of 
the individual components of the treatment. According to this aspect 
of the invention there is provided a pharmaceutical product comprising 
an aniline derivative of the formula I as defined hereinbefore and an 
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additional anti-tumour substance as defined hereinbefore for the 
conjoint treatment of cancer. 

As stated above the aniline derivative defined In the 
present Invention Is an effective anti-cancer agent, vhlch property Is 
believed to arise fro. its Class I receptor tyrosine kinase inhibitory 
properties. Such an aniline derivative of the Invention is expected 
to possess a vide range of anti-cancer properties as Class I receptor 
tyrosine kinases have been implicated in many common human cancers 
such as leukaemia and breast, lung, colon, rectal, stomach, prostate, 
bladder, pancreas and ovarian cancer. Thus It is expected that an 
aniline derivative of the invention will possess anti-cancer activity 
against these cancers. It is in addition expected that an aniline 
derivative of the present invention vlU possess activity against a 
range of leukaemias, lymphoid malignancies and solid tumours such as 
carcinomas and sarcomas in tissues such as the liver, kidney, prostate 
and pancreas. 

It is further expected that an aniline derivative of the 
invention vill possess activity against other diseases Involving 
excessive cellular proliferation such as psoriasis and BPH. 

It Is also to be expected that an aniline derivative of the 
Invention vill be useful in the treatment of additional disorders of 
cellular growth In vhlch aberrant cell signalling by vay of receptor 
tyrosine kinase enzymes, including as yet unidentified receptor 
tyrosine kinase enzymes, are Involved. Such disorders Include, for 
example, Inflammation, anglogenesis, vascular restenosis, 
immunological disorders, pancreatitis, kidney disease and blastocyte 
maturation and implantation. 

The invention vill now be illustrated in the following 
non-Uniting Examples in which, unless otherwise stated i- 

(i) evaporations vere carried out by rotary evaporation 
111 * acuo and vork-up procedures vere carried out after removal of 
residual solids such as drying agents by filtration, unless otherwise 
stated magnesium sulphate vas used as a drying agent for organic 
solutions; 

(ii) operations vere carried out at ambient temperature, 
that is in the range 18-25*C and under an atmosphere of an inert gas 
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such as argon f 

(iii) column chromatography (by the flash procedure) and 
-edlu. pressure liquid chromatography (MPLC) vers performed on March 
lieselgel silica (Art. 9385) or Kerch tlchroprep RP-18 (Art. 9303) 
reversed-phaae silica obtained fro. E. March. Darmatadt. Germany, 

(iv) yielda are given for illustration only and are not 
necessarily the miIbm attainable i 

(v) neltlng points were determined using a Mettler SP62 
automatic -elting point apparatus, an oil-bath apparatus or a Koffler 
hot plate apparatus. 

(vi) the structures of the end-products of the formula I 
were confirmed by nuclear (generally proton) -agnatic resonance (NMR) 
and mass spectral techniquesi proton magnetic resonance chemical shift 
values vere .easured on the delta scale and p.«k multiplicities are 
shown as follows: s. singlet, d. doublet, t. triplet, m. multiplet. 
unless otherwise stated end-products of the formula I were dissolved 
In CD 3 S0CD 3 for the determination of HUB values, 

(vli) Intermediates were not generally fully characterised 
and purity was assessed by thin layer chromatography (TLC), infra-red 
(IK) or NMR analysis, 

(vili) the following abbreviations have been usedt- 
OMF N.N-dimethylformamlde, 
IMF tetrahydrofuran; 
NMP N-methylpyrrolldin-2-one, 
DMA N.N-dimethylacetaaide, 
DMSO diaethylsulphoxide. 
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Example 1 

A nlxture of 4-chloro-6,7-dinethoxyquinasoline hydrochloride 
(European Patent Application Mo. 0566226 t 1.1 g), 
4-aalno-2-chlorobensophenone (1.05 g) and lsopropanol (50 al) vaa 
stirred and heated to reflux for 2 hours. The alxture was cooled to 
ambient teaperature and the solid precipitate vas isolated by 
filtration, vashed with acetone and with diethyl ether and dried. The 
solid so obtained vas recrystalllsed froa a nlxture of hexane, 
■ethylene chloride and nethanol. There vas thus obtained 

4-(4-beii2oyl-3-chloroanilino)-6,7-di0Wtboxyqulnaxollne hydrochloride 
sat (0.865 g, 45X), a. p. 256-258'C; 

HHR Spectrum 4.0 (s, 3H), 4.05 (s, 3H), 7.4 (s, 1H), 7.6 (a, 3H), 7.8 
(a, 3H), 8.0 (a, 1H), 8.2 (d, 1H), 8.4 (s, 1H), 9.0 (s, 1H), 11.4 
(broad s, IB); 

Elemental Analysis: Found C, 60.1; H, 4.2| H, 9.1; 
C 23 H 18 C1H 3 0 3 lHC1 "fl ul "« C, 60.5; H, 4.2; N, 9.2X. 

The 4-anino-2-chlorobenzophenone used as a starting material 
vas obtained as follows t- 

A nlxture of 2-chloro-4-nitrobensoic acid (20 g), thionyl 
chloride (40 al) and DMF (5 drops) vas stirred and heated to reflux 
for 1 hour. The nlxture vas evaporated to give 
2-cbloro-4-nitrobenzoyl chloride which vas used without further 
purification. 

Alualniun chloride (14 g) vas added portlonvise to a stirred 
nlxture of the 2-chloro-4-nitrobenzoyl chloride so obtained and 
benzene (50 al) which had been cooled to 5?C. The mixture vas stirred 
at aabient teaperature for 16 hours and then heated to reflux for 1 
hour. The nlxture vas cooled to aabient teaperature and added to a 
vigorously stirred nlxture of ice and vater. The stirring vas 
continued and concentrated aqueous hydrochloric acid (30 al) vas 
added. The precipitate was isolated by filtration and dissolved in 
■ethylene chloride (250 al) . The organic solution was washed with 
aqueous sodlun hydroxide solution (10X, 2 x 200 al) and with brine, 
dried and evaporated. There was thus obtained 
2-chloro-4-nltrobenzophenone as a solid (20 g, 77X). 

A nlxture of a portion (10 g) of the material so obtained, 
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stannous chloride dihydrate (20 g) and concentrated aqueous 
hydrochloric acid (100 ad) was stirred and heated to reflux for 5 
hours. The mixture was cooled to ambient temperature, poured onto a 
mixture of ice and vater and baslf led by the addition of concentrated 
aqueous sodium hydroxide solution (30X). The mixture vas extracted 
with diethyl ether and the organic phase vas washed with brine, dried 
end evaporated. The residue vas purified by column chromatography 
using increasingly polar mixtures of hexane and ethyl acetate as 
eluent. The resultant product vas recrystalllsed from a mixture of 
hexane and methylene chloride. There vas thus obtained 
4-amino-2-chlorobenzophenone (2 g)j 

HUB Spectrum. 6.0 (a, 2B), 6.6 (m, 1H), 6.7 (d, 1H), 7.1 (d. IB), 7.5 
(n, 28) , 7.7 (m, 3H). 



Example 2 

Oslng an analogous procedure to that described in Example 1, 
4-amino-2-chlorophenyl 2-pyridyl ketone was reacted vith 
4-chloro-6,7-dimethoxyquinasoline hydrochloride to give 4-[3-chloro-4- 

(2-pyridylcarbonyl)anillno]-6,7-dimethoxyquinaroline dihydrochlorlde 
salt in 45Z yield, m.p. 255-258-Cs 

HUB Spectrum* 4.0 (s, 3H), 4.05 (s, 3H), 7.4 (s, 1H), 7.7 (m, 2H), 8.1 

(m, 3H), 8.5 (s, 1H), 8.7 (d, 1H), 9.0 (s, IB), 11.8 (s, 1H), 

Elemental Analysis: Found C, 53. 1| H, 4.3; N, 11.0| 

C 22 H 17 C1H 4 0 3 2HC1 requires C, 53.5» B, 3.9, N, 11. 3X. 

The 4-amino-2-chlorophenyl 2-pyridyl ketone used as a 

starting material vas obtained as follows :- 

n-Butyl lithium (1.6M in hexane, 12.5 ml) vas added dropviae 

to a stirred solution of 3-chloro-4-lodonitrobensene (5.6 g) in TBF 

(150 ml) which had been cooled to -100«C. The mixture vas stirred at 
-1WC for 20 minutes. A solution of pyrldlne-2-carboxaldehyde (2.0 
g) in IBP (20 ml) vas added. The mixture vaa allowed to van to 
ambient temperature and vas stirred for 16 hours. The mixture vas 
partitioned between diethyl ether and a saturated aqueous ammon ium 
chloride solution. The organic phase vas vashed with brine, dried and 
evaporated. The residue vas purified by column chromatography using 
increasingly polar mixtures of methylene chloride and ethyl acetate as 
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eluent. There vas thus obtained l-(2-chloro-4-nitrophenyl)-l-(2- 
pyridyl)aethanol (2.3 g). 

A mixture of the materiel so obtained, pyrldlniua 
chlorochromate (2.0 g) and methylene chloride (30 ml) vas stirred at 
ambient temperature for 3 hours, the mixture vas filtered and the 
filtrate vas evaporated. The residue vas purified by column 
chromatography using Increasingly polar mixtures of methylene chloride 
end ethyl acetate as eluent. There vas thus obtained 
2-chloro-4-nltrophenyl 2-pyrldyl ketone (1.4 g). 

A mixture of a portion (0.5 g) of the material so obtained, 
Iron povder (0.5 g) and ethanol (30 ml) vas stirred and cooled In a 
salted Ice-bath to O'C. Hydrogen chloride gas vas led Into the 
mixture for 5 minutes. The mixture vas stirred for 30 minutes and the 
reaction mixture vas allowed to van to WC. The mixture vas 
baslf led by the addition of concentrated aqueous sodium hydroxide 
solution (30X) and extracted vlth ethyl acetate. The organic phase 
was vashed vlth vater, dried and evaporated. The residue vas purified 
by column chromatography using Increasingly polar mixtures of 
methylene chloride and ethyl acetate as eluent. There vas thus 
obtained 4-aalno-2-chloropheuyl 2-pyrldyl ketone (0.25 g); 
HUE Spectrum. 6.1 (broad a, 2H). 6.5 (m, 1H), 6.6 (d. 1H), 7.3 (d. 
W), 7.6 (m, 1H), 7.8 (a, 1H), 8.0 (», 1H), 8.6 (a, 1H). 

Example 3 

Using an analogous procedure to that described In Example 1, 
4-amlno-2-chloropbenyl 5-thlasolyl ketone vas reacted vlth 
4-cUoro-6,7-dlmethoxyqulaasollne hydrochloride to give 4-(3-chloro-4- 
(5-thlasolylcarbonyl)anlllno]-6, 7-dlmethoxyqulnazollne hydrochloride 
salt In 31X yield, m.p. 254-257*C| 

HMR Spectrins 4.02 (s, 3H), 4.09 (s, 3H), 7.32 (s, 1H), 7.91 (d, 2H), 
8.14 (d, 1H), 8.2 (d. 1H), 8.28 (a, 1H), 8.37 (d, 1H), 8.93 (s, 1H), 
11.3 (S, IB).* 

The 4-amlno-2-chlorophenyl 5-thlazolyl ketone used as a 
starting material vas obtained as follows r- 

Trlethylaalne (20.9 ml) vas added to a stirred mixture of 
2-chloro-4-nltrobensoyl chloride (30 g), M,0-dlmethylhydroxylamlne 
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hydrochloride (14.62 g) and chloroform (300 ml) and the mixture vac 
heated to reflux for 3 hour a. The mixture vaa cooled to ambient 
temperature, washed with water, dried and evaporated. The residue was 
purified by column chromatography using methylene chloride as eluent. 
There was thus obtained 2-chloro-N-nethoxy-N-n»tJ>yl-4-nitrobenzamide. 

n-Butyl lithium (1.6H in hexane, 3.67 ml) was added to a 
stirred mixture of 2-trlmethylsilylthiasole (0.936 ml) and TBF (50 ml) 
which had been cooled to -50«C and the mixture was stirred at that 
temperature for 1 hour. A solution of 2>chloro-N-methoxy.N-methyl-4- 
nltrobenzamlde (1.43 g) in THF (10 ml) waa added. The mixture was 
stirred at -30 # C for 30 minutes and stored at ambient temperature for 
16 hours. The mixture waa partitioned between ethyl acetate and 
water. The organic phase waa washed with water, dried and evaporated. 
The residue was purified by column chromatography using a 1:1 mixture 
of hexane and methylene chloride as eluent. There were thus 
obtained: - 

2-chloro-4-nitrophenyl 2-trimethylsilylthiaxol>5-yl ketone (0.25 g) 
and 2-chloro-4-nitrophenyl 5-thiazolyl ketone (0.25 g). 

The materials so obtained were recombined. Iron powder (0.6 
g), concentrated hydrochloric acid (1 ml), water (4 ml) and e thane ! 
(40 ml) were added and the mixture waa stirred and heated to reflux 
for 4 hours. The mixture was cooled to ambient temperature, baslfled 
by the addition of 28 aqueous sodium hydroxide solution and extracted 
with methylene chloride. The organic phase was dried and evaporated. 
The residue was purified by column chromatography using increasingly 
polar mixtures of methylene chloride and methanol aa eluent. There 
was thus obtained 4-amino-2-chlorophenyl 5-thiazolyl ketone (0.15 g)s 
HMR Spectrum: (CDClj) 6.59 (m, 1H), 6.7 (d, 1H), 6.75 (d, 1H), 7.7 (d, 
lfl), 8.02 (d, IB). 

Example 4 

A mixture of 4- ( 4- benr ©yl-3-chloroanilino ) - 6 ,7Hdime thoxy- 
quinaxoline hydrochloride (0.2 g), sodium borohydrlde (0.1 g) and 
ethanol (30 ml) was stirred at ambient temperature for 18 hours. The 
mixture was evaporated and the residue was acidified by the addition 
of glacial acetic acid. The mixture was partitioned between ethyl 
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acetate and water. The organic phase was washed with water and with 
brine, dried and evaporated. Ihe residue was triturated under a 
aixture of hexane and ethyl acetate. There was thus obtained 
4- l3-chloro-4-(«-hydroxybenzyl)anilinol-6, 7-dimetboxyquinazollne 
acetate salt (0.07 g, 35X), sup. 159-162-C, 

HHR Spectrum, 3.94 (., 3H), 3.97 (s f 3B), 6.0 (broad s, 2H), 7.15-7.4 
(■» 6H), 7.65 (d, IB), 7.75-7.9 (n. 2H), 7.98 (d, 1H). 8.53 <s, IB), 
9.62 (broad s, 1H)| 

Eleaental Analysis: Found C, 62.1) B, 5.0) H, 8.8; 
C 23 H 20 ClM 3 O 3 1BeC0 2 B r «fl«i«s C, 62.3, H, 5.0, H, 8.7X. 

Example 5 

Osing an analogous procedure to that described io Example 1, 

l-(4-aaliio-2-chlorophenyl)-l-(4-pyridyl)Bethanol was reacted with 

4-chloro-6.7-dinethoryquinaxollne hydrochloride to give 4-{3-chloro-«- 

fl-hydroxy-l-(4-pyridyl)nethyl)anilino)-6,7-dimethoxyquinaaoline 
dihydrochlorlde salt in 12X yield, 

NMR Spectrum: 4.0 (s, 3H), 4.05 (s, 3B), 6.25 <s, IH), 7.4 (s. IB), 
7.66 (d, IB), 7.9 (a, IB), 8.0 (m, 3B). 8.55 (s, IB), 8.85 (n, 3B), 
11.8 (s, 1H), 

Elemental Analysis: Pound C, 51.2, H f 4.3, N, 10.8, 
C 22 H W C1H 4 0 3 2HC1 1H 2 0 requires C, 51.4, H, 4.5, N, 10.9X. 

The l-(4-anloo-2-chlorophenyl)-l-(4-pyridyl)methanol used as 
a starting material was obtained as follows :- 

The procedures described in the portion of Example 2 which 
is concerned with the preparation of starting oaterlals were repeated 
except that pyrldlne-4-carboxaldehyde was used in place of 
pyrldlne-2-carboxaldebyde. However over-reduction at the last stage 
meant that the expected product, 4-anino-2-chlorophenyl 4-pyridyl 
ketone, was reduced to give l-(4-amino-2-chlorophenyl)-l-(4-pyridyl)- 
methanol in 8Z yield; 

NMR Spectrum: (CD3SOCD3 ♦ CDjCOjD) 5.9 (s, 1H), 6.5 (m, IB), 6.6 (d, 
IH), 7.1 (d, IB), 7.4 (d, 2H), 8.5 (s, 2B). 
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Exaaple 6 

Trimethylsilyl chloride (0.25 g) and sodium Iodide (1.3 g) 
were added la tore to a stirred Mixture of 

*-[3-chloro-4-(«-hydroxybenryl)anllino]-6,7-dijnethoryqulna2ollne 
acetate salt (0.5 g) and acetonltrlle (20 ml) and the resultant 
mixture was stirred at ambient temperature for 2 hours. The mixture 
vas partitioned between ethyl acetate and water. The organic phase 
was washed with a saturated aqueous sodium thiosulphate solution and 
with water, dried and evaporated. The solid residue was 
recrystallised from a mixture of hexane, methylene chloride and 
methanol. There was thus obtained 4-(4-benxyl-3-chloroanlllno)-6,7- 
dlBethoxyqulaazollne hydrolodlde salt (0.113 g, 12X), m.p. 200-204*C; 
BUR Spectrum* 4.0 (s. 6H), 4.1 (s, 2B), 7.3 (a, 6B), 7.5 (d, IB), 7.6 
(m. IB), 7.9 (d, IB), 8.0 (s, IB), 8.9 (s, IB), 10.9 (s, 1H). 

Example 7 

Using an analogous procedure to that described In Example 1 
except that the reaction mixture was heated to reflux for 16 hours, 
4-amlno-2-chlorophenyl phenyl ether was reacted with 4-chloro-6,7- 
dimethoxyqulnaaoline hydrochloride to glee 

4- (3-chloro-4-phenoxyanilino) -6 , 7-diaethoxyqulnatollne hydrochloride 
salt in 56Z yield, m.p. 260-265 *C; 

HUH Spectrum* 4.0 (s, 3H), 4.04 (s, 3H), 7.03 (d, 2H), 7.2 (m, 2H). 
7.42 (m, 3H), 7.75 (m, 1H), 8.08 (d, 1H), 8.43 (s, IB), 8.9 (s, IB), 
11.58 (s, IB); 

Elemental Analysis* Found C, 59.9; B, 4.3* N, 9.2* 
C 22 B 18 CUf 3 0 3 1BC1 requires C, 59.5; B, 4.3; N, 9.5X. 

The 4-amlno-2-chlorophenyl phenyl ether used as a starting 
material was obtained as follows s- 

Sodlum hydride (60X dispersion in mineral oil, 0.82 g) was 
added portlonwise to a stirred solution of phenol (1.61 g) in HHP (40 
ml) and the mixture was stirred at ambient temperature for 15 minutes. 
3-Chloro-4-fluoronltrobensene (3 g) was added and the mixture was 
heated to 140*C for 50 hours. .The mixture was cooled to ambient 
temperature and partitioned between water and ethyl acetate. The 
organic phase was washed with water and with brine, dried and 
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evaporated. There was thus obtained 2-chloro-4-nitrophenyl phenyl 
ether (3.5 g). 

Ihe materia so obtained was reduced using Iron ponder and 
hydrochloric acid using an analogous procedure to that described In 
the last paragraph of the portion of Example 3 which Is concerned with 
the preparation of starting material*. There was thus obtained 
4-amlno-2-chlorophenyl phenyl ether In 881 yield* 
BBR Spectrum, 5.3 (broad s, 2B), 6.55 <n, IB), 6.9 (m, 5B), 7.3 (.. 



Example 8 

using an analogous procedure to that described In Example 1 
except that the reaction mixture was heated to reflux for 16 hours, 
4-amino-2-chlorophenyl phenyl sulphide vac reacted with 4-chloro-6,7- 
dlmethoxyquinaxoline hydrochloride to give 

4-(3-chloro-4-phenylthioanlllno)-6,7-dlmethoxyquinasoline 
hydrochloride salt in 71X yield, m.p. 245-2*7 -C, 

HMR Spectrum* 3.9 (s, 3H), 3.93 (., 3H>, 7.09 (d, 1H), 7.15-7.45 (m, 
6H), 7.54 (m, IB), 7.98 (d, 1H), 8.26 (., IB), 8.78 (s, IB), 11.43 («, 
IH)» 

Elemental Analysis* Found C, 56.9| B, 4.0: N, 8.9| 
C 22 B 18 C1M 3 0 2 S 1BC1 0.25B 2 0 requires C, 56.9 t B, 4.2| N, 9.1X. 

The 4-amino-2-chlorophenyl phenyl sulphide used as a 
starting material vas obtained as follows*- 

Sodium hydride (60Z dispersion in mineral oil, 0.82 g) was 
added portlonwlse to a stirred solution of thiophenol (1.75 ml) in HBP 
(40 ml) and the mixture was stirred at ambient temperature for 15 
minutes. 3-Cbloro-4-fluoronitrobenxene (3 g) was added and the 
mixture was stirred at ambient temperature for 30 hours. Vater (150 
ml) was added and the precipitate was isolated, washed with water and 
dried. There was thus obtained 2-chloro-4-nltrophenyl phenyl sulphide 
<*-5 g). 

Hydrogen chloride gas was led during 45 minutes into a 
stirred mixture of a portion (2 g) of the sulphide so obtained, iron 
powder (1.5 g) and ethanol (150 ml). The mixture was stirred at 
ambient temperature for 2 hours. The mixture was evaporated and the 
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residua vas partitioned between methylene chloride and dilute aqueous 
sodium carbonate solution. The organic phase vas dried and 
evaporated. There vas thus obtained 4-amlno-2-chlorophenyl phenyl 
sulphide (1.58 g, 89X); 

NBR Spectrum 5.8 (broad s. 2B), 6.57 (m, 1H), 6.8 (d, IB), 6.99 (d, 
2H), 7.14 (t, IB), 7.27 (a, 3H). 

Example 9 

A solution of potassiun perorynonosulphate (1.1 g) in vater 
(20 ml) vas added to a stirred mixture of 
4-(3-chloro-4-phenylthio*nlllno)-6,7-dlmethoxyquinaroline 
hydrochloride salt (0.46 g), concentrated aqueous sulphuric acid (20X, 
10 ml) and ethanol (50 ml). The mixture vas stirred at ambient 
temperature for 16 hours. The mixture vas neutralised by the addition 
of potassium carbonate. The bulk of the ethanol vas evaporated and 
the residue vas partitioned between vater and ethyl acetate. The 
organic phase vas vashed with vater, dried and evaporated. The solid 
product vas recrystalllsed from methanol. There vas thus obtained 
4-(3-chloro-4-phenylsulphonylanilino)-6, 7-dlmethoxyquinaxoline (0.275 
g, 60S), m.p. 234-236*C; 

HUB Spectrum* 3.94 (s, 3H), 3.98 (s, 311), 7.24 (s t 1H). 7.55 (m, 3B), 
7.75 (m, 2B), 7.83 (s, 1H), 7.91 (d, IB), 8.1 (m, IB), 8.22 (d, IB), . 
8.58 (s, IB), 9.73 (s, 1H)» 

Elemental Analysis* Found C, 56.8} B, 4.3} N, 8.8; 
C 22 B 18 C1N 3 0 4 8 0.5B 2 0 requires C, 56.8; B, 4.1; N, 9.0X. 

Example 10 

Using an analogous procedure to that described in Example 1 
except that the reaction mixture vas heated to reflux for 16 hours, 
4-amlno-2-chlorophenyl l-methylialdazol-2-yl sulphide vas reacted with 
4-chloro-6 t 7-dimethoxyqulnazoline hydrochloride to give 4-[3-chloro-4- 
(i-methylimidazol-2-ylthio)anUino)-6,7-dimethoxyquinazollne 
dihydrocblorlde salt in 71X yield, m.p. 244-246*Ct 
HUB Spectrins 3.85 (s, 3B), 4.0 (S, 3H), 4.07 (s, 3B), 7.21 (d, IB), 
7.45 (s, IB), 7.7 (s, IB), 7.9 (m, 2B), 8.2 (d, IB), 8.6 (s, IB), 8.9 
(s, IB), 11.9 (broad s, IB); 
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Elemental Analysis. Found C, 46.5; H, 4.2, H, 13.5, 
WldW 2HC1 1H 2 0 requires C. 46.3, B, 4.3* N. 13.5X. 

The 4-amino-2-chlorophenyl l-methyliaidazol-2-yl sulphide 
used as a starting material was obtained aa follows *- 

Dsing an analogous procedure to that described in the first 
paragraph of the portion of Example S which is concerned with the 
preparation of starting naterials, 3-chloro-4-fluoronitrobeaxene was 
reacted with l-ethyl-2-inidaaolethiol to give 2-chloro-4-nltrophenyl 
l-methylinidazol-2-yl sulphide in 87X yield. 

The material so obtained was reduced using an analogous 
procedure to that described in the last paragraph of the portion of 
Example 3 which is concerned with the preparation of starting 
materials. There was thus obtained 4-amino-2-chlorophenyl 
l-nethyliaidaxol-2-yl sulphide in 88Z yield. 



11 



Using an analogous procedure to that described in Example 1, 
4-amino-2-chlorobenxanlllde was reacted with 4-chloro-6,7- 
dlmethoayquinasoline hydrochloride to giwe 4-|3-chloro-4-(N- 

phenylcarbamoyl)anilinol-6,7-dimethoayquinasoline hydrochloride salt 
in 71X yield, n.p. >260*C; 

IOR Spectrum: 4.01 (s, 38), 4.05 (s, 3H), 7.1 (m, 1H), 7.35 (., 38), . 
7.72 (m, 3H), 7.85 (m, IB). 8.05 (s. 1H). 8.39 (s, 1H), 8.9 (s, 1H), 
•10.5 (s, 1H), ll.S (s, IB). 

The 4-amino-2-ehlorobenzanillde used as a starting material 
was obtained as follows :- 

Aniline (0.995 ml) was added to a solution of 2-chloro-4- 
nitrobensoyl chloride and the mixture was stirred and heated to reflux 
for 16 hours. The mixture was cooled to ambient temperature and the 
precipitate was Isolated, washed with toluene and dried. There was 
thus obtained 2-chloro-4-nitrobenxanilide (2.64 g, 94X). 

Using an analogous procedure to that described in the last 
paragraph of the portion of Example 1 which is concerned with the 
preparation of starting materials, the benxanlllde so obtained was 
reduced with stannous chloride to give 4-amino-2-chlorobensanlllde in 
13X yield; 



W096/15,,i PCT/GB9«n606 

- 55 - 

HMR Spectrum, 5.72 (., 2H), 6.54 (s, IB). 6.64 (d, IB), 7.04 (m, 1H). 
7.28 (m, 3B), 7.66 (d, 2H), 10.0 (s, IB). 

12 



Osing n analogous procedure to that described In Example 1, 
4-amino-N-phen7lben2enesulphoiumlde vu reacted with 4-chloro-6,7- 
dimethoxyquinasoline hydrochloride to give 6, 7-dimethoxy-4-|4-(M- 
phenylsulphamoyljMllinoJquinarollne hydrochloride salt In 95X yield 
m.p. 252-255'C (decomposes); 

HMR Spectrum, 3.9 (s, 38), 4.0 (,. 3B), 7.0 (., IB), 7.2 (., 4B), 7.4 
(S, IB), 7.9 (., 4H), 8.4 (s f IB), 8.9 (., IB). 10.3 (.. IE). 11.6 (., 
1H) • 



Oslng an analogous procedure to that described In Example 1, 

5-amino-2-tolyl 2 -pyr idyl-ethyl ether vas reacted vltb 4-chloro-6,7- 

dlisethoxyaulnaxollne hydrochloride to give 6,7-di»ethoxy-4-r3-»etbyl- 

4-(2-pyrldylmethoxy)anllinoJqulnaxoline dlhydrochlorlde salt in 60S 
yield, m.p. 239-241'C, 

HMR Spectrum, 2.31 (.. 3H) f 3.99 (.. 3B), 4.01 (., 3B), 5.34 (., 2H), 

7.11 (d, IB), 7.36-7.57 (., 4B), 7.73 (d, IB), 8.04 (., IB), 8.28 (., 

W). 8.67 (d, IB), 8.78 (s, IB), 11.32 (s, IB), 

Elemental Analysis, Pound C, 55.5, B, 5.4, N, li.o, 
'WA 2BCl 1H 2° C, 56.0, B, 5.3, H, 11.4X. 

The 5-anino-2-tolyl 2-pyrldylaetbyl ether used as a starting 
material vas obtained as follows, - 

Sodlum hydride (60X dispersion in mineral oil, 1.24 g) vas 
added to a solution of 2-pyridylnethanol (2.49 ml) In HHP (100 ml) and 
the mixture vas stirred at ambient temperature for 15 minutes. 
2-riuoro-5-oltrotoluene (4 g) vas added and the mixture vas heated to 
WC for 2.5 hours. The mixture vas cooled to ambient temperature, 
poured into water (300 ml) and stirred for 30 minutes. The 
precipitate vas Isolated, vashed with water and dried. The material 
so obtained was purified by column chromatography using Increasingly 
polar mixtures of methylene chloride and methanol as eluent. There 
was thus obtained 5-nitro-2-tolyl 2-pyridylmethyl ether (1.61 g, 261), 
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HBR Spectrum, 2.32 (.. 3B). 5.35 (s, 2H), 7.21 (d. IB), 7.35 (m, IB), 
7.55 <d, IB), 7.85 (», IB), 8.09 <m. IB), 8.1 <s, IB), 8.6 (., IB). 

The material so obtained vas reduced using an analogous 
procedure to that described in the last paragraph of the portion of 
Example 3 which is concerned with the preparation of starting 
materials. There vas thus obtained 5-amino-2-tolyl 2-pyridylmethyl 
ether in 97Z yield; 

HUB Spectrum, 2.09 (s. 3B), 4.61 (., 2B), 5.0 (s f 2B), 6.32 (., 1H), 
6.42 (d. IB), 6.67 (d, IB), 7.31 (m, 1H). 7.50 (d, IB), 7.81 (., IB), 
8.54 (a, IB). 

grannie 14 

Osing an analogous procedure to that described in Example 1 

except that the reaction mixture vas heated to reflux for 6 hours, 

4-amino-2-chlorophenyl 3-furylaethyl ether vas reacted with 

4-eldoro-6.7-di»ethoxyquinaxoline hydrochloride to give *- [3-chloro-4- 

(3-furylMthoxy)anilino]-6,7-dimethoxyquinaxoline hydrochloride salt 
in 79X yield, n.p. 244-246*C; 

KBR Spectrum, 4.0 (s, 3B), 4.04 (s, 3B), 5.12 (s, 2B), 6.58 (d, IB), 

7.33 (s, IB), 7.37 (d. IB). 7.65 (m, IB). 7.68 (., IB), 7.82 (., 2B), 

0.28 (s, IB), 8.82 (s, IB), 11.32 (s, IB); 

Elemental Analysis: Found C, 55.9; B, 4.2; N, 9.3; 

C 21 B 18 C1H 3 0 4 1BC1 0.2BJ0 requires C, 55.8; B, 4.3; M, 9.3X. 

The 4-amino-2-chlorophenyl 3-furylmetfayl ether used as a 

starting material vas obtained in 17% yield from 
3-chloro-4-fluoronltrobenzene using analogous procedures to those 
described in the portion of Example 13 which is concerned with the 
preparation of starting materials. The required material gave the 
following MBR chemical sheft datai 4.82 (s, 2B), 4.9 (s, 2B), 6.45 (m, 
IB), 6.52 (d, IB), 6.61 (d, IB), 6.9 (d, IB), 7.65 (s, IB). 7.7 (s. 
IB). 

Example 15 

Using an analogous procedure to that described in Example 1 
except that the reactants were stirred and unless otherwise stated 
heated to reflux for 16 hours, the appropriate aniline vas reacted 
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with 4-chloro-6, 7-diaethoxyquinaxoline hydrochloride to give the 
compounds described in Table I. 



Table I 



(R ), 




X— Q 



OMe 



N ^ 



OMe 



| Example IS 


< r2 >o 


Z 


Q 


Yield 


■.p. 


| Coapound Wo. 








<*> 


CC) 


l i a 


3-chloro 


CO 


4-chlorophenyl 


78 


247-249 | 


1 2 b 


3-chloro 


CO 


4-fluorophenyl 


37 


2S3-255 | 


1 3 C 


3-chloro 


CO 


3-cyanophenyl 


10 


135-137 " | 


1 


3-chloro 


CO 


3-pyridyl 


39 


185-188 | 


1 5* 


3-chloro 


CO 


2-furyl 


73 


HD | 


1 6 f 


3-chloro 


CO 


2-chienyl 


71 


270-272 | 


1 7* 


3-chloro 


CO 


3-thienyl 


28 


KD | 


1 * 


3-chloro 


CO 


2-thiaxolyl 


72 


HD | 


1 9 1 


3-chloro 


CO 


2-lnldazolyl 


57 


HD | 
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| Example 15 

1 CoBDflimd Ma 


<» 2 >n 


X 


Q 


Yield a.p. 
<*> CC) 


1 it>J 


3-chloro 


CH(OH) 2-pyridyl 


63 220-223 j 


1 n k 


3-chloro 


0 


3-chlorophenyl 


52 242-244 | 




3-chloro 


0 


2-pyridyl 

• 


81 255-260 | 
(decoaposes) | 


I 13^ 


3-chloro 


S 


2-tolyl 


88 >250 | 


| 14* 


3-chloro 


S 


2-pyridyl 


64 245 | 
(decomposes) | 


1 15 


3-chloro 


S 


3-netbylpyrid- 
2-yl 


18 ND | 


| 16* 


3-chloro 


S 


2-imidazolyl 


61 230-235 | 
(decoaposes) | 


1 " 


3-chloro 


S 


2-thlenyl 


80 >250 | 


| 18 r 


3-chloro 


S 


2-thlazolyl 


85 246-248 | 


1 19 s 


hydrogen 


OCHj 


phenyl 


49 267-269 | 




2-fluoro 


oca 2 


2-pyridyl 


37 203-205 | 


21 u 


3-chloro 


OCHj 


2-pyridyl 


71 237-239 | 
(decomposes) | 
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| Example 15 
| Compound Ho. 


(r2 >» 


Z 


Q 


Yield m.p. 
(X) CC) 


1 22 


3-chloro 


0CB 2 


2-furyl 


55 


237-240 | 
(decomposes) | 


I 23 w 


3-chloro 


0CH 2 


2-thienyl 


49 


225-227 | 


| 24* 


3-chloro 


0C8 2 


1-aethyl- 
ialdazol-2-yl 


69 


247-249 | 
(decomposes) | 


1 V 

1 25* 


3-chloro 


CO 


2-oxazolyl 


86 


>250 | 


1 26* 


3-chloro 


NBS0 2 


phenyl 


51 


>250 1 


I 27 M 


3-chloro 


COMB 


2-pyridyl 


70 


>250 1 




3-«ethyl 


OCH 2 


2-thiaxolyl 


63 


248-250 | 


I 29 cc 


3-nethyl 


OCH 2 


1-methyl- 
ialdazol-2-yl 


71 


238-239 | 
(decomposes) | 


I 30 dd 


3-oethyl 


OCH 2 


4-aethylpyrid- 
2-yl 


47 


231-233 | 


| 31 ee 


3-fluoro 


POL 




15 


236-238 | 


| 32« 


3 -methyl 


OCH 2 


4-chloro- 
pyrid-2-yl 


41 


MD | 


1 33«« 


3-nethyl 


0C8 2 


4-methoxy- 
pyrid-2-yl 


9 


179-183 | 
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| Example IS 
| Compound No. 




Z 


Q 


Yield 
<*) 


a.p. 

CO | 


i «,hh 


3-aethyl 


0CH 2 


6-methyl- 
pyrid-2-yl 


29 


240-242 | 


| 35" 


2,5-di- 
fluoro 


OCH- 
2 


2-pyridyl 


40 


214-216 1 


I 36" 


2- fluoro- 

3 - methyl 


OCHj 


2-pyridyl 


40 


>240 | 


1 37 tt 


2,3-di- 
fluoro 


0CH 2 


2-pyridyl 


21 


246-248 | 



Notes 

The numerical location of the (R 1 ^ group, where present, is 
indicated relative to the iaino (NH) group, for example Compound Ho. 1 
i« 4- [3-chloro-4- (4-chlorobenzoyl) anillno) -6, 7-dimethoxyquinasoline 
hydrochloride salt. 

The abbreviation ND means 'not determined'. 

a. The product vas obtained as a hydrochloride salt and gave the 
following HUE data*- 4.03 <s, 3H), 4.06 (s, 3H), 7.36 <s. 1H), 7.60 
(m, 3H), 7.78 (m, 1H), 7.98 (m, 1H), 8.17 (d, 1H), 8.28 <s, 1H), 8.93 
(s, 1H), 11.23 (s, 1H). 

The 4-amlno-2,4'-dichlorobenzophenone used as a starting 
material was obtained from 2-chloro-4-nitrobensoic acid using an 
analogous procedure to that described in the portion of Example 1 
which is concerned with the preparation of starting materials except . 
that chlorobenzene was used in place of benzene. 

b. The reaction mixture was heated to reflux for 4 hours. The 
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product was obtained a. a hydrochloride .alt and gave the following 
™ 4 '° <*' 3H >» <«' >*>> 7.4 (., 3B), 7.6 (d , 1H) , 7 . 9 (Bf 

»), 8.0 (., IB). 8.2 (.. IB). 8.5 (a, IB). 9.0 U . 5 (., IB) . 

The ♦-«Oi»o.2-chloro-4'-nuorobenzophenone used aa a starting 
■ate rial wa. obtained fro. 2-cUoro-4-nitroben,oic add using an 
analogous procedure to that described in the portion of Example 1 
vhich i. concerned with the preparation of starting material, except 
that fluorobenzene was used in place of benzene. 

e. The product va. purified by column chromatography using a 20,3 
»i«tur. of methylene chloride and methanol as eluent. The product 
goj. the folloviag NXR data,. 3.95 (a, 3B). 4.05 (.. 3H), 7.3 (., IB), 
.6 (d. IB). 7.8 (t, IB). 7.9 (.. IB), 8.05 (n. 2B). 8.2 (.. 2B), 8.6 
(.. IB), 9.8 (s, IB). 

The ♦-*»ino.2.chloro-3'-cyanobenzophenone used as a starting 
.aterial ».. obtained fro. 3-chloro-4-iodonitroben«ene and 
3-cyanobenzaldehyde using analogous procedure, to tho.e described in 
the portion of Example 2 which i. concerned with the preparation of 
starting materials. 

d. The product was obtained a. . dihydrochloride .alt. nonohydrate 
•nd gave the following NXR data,- 3.9 (., 3B), 4.0 (., 3B), 7.4 (., 
1H), 7.7 (., 2B), 8.0 (d, IB), 8.2 (d, 2B), 8.6 (s. IB), 8.9 (., 2B), 
*.0 (s, IB), 11.9 (s, IB). 

the 4-amino-2-chlorophenyl 3-pyridyl ketone used as a starting 
.aterial was obtained fro. 3-chloro-4-iodonitrobenzene and 
pyridine-3-carboxaldehyde using analogous procedures to those 
described in the portion of Example 2 which is concerned with the 
preparation of starting material.. 

e. The reaction mixture was heated to reflux for 3 hours. The 
product was obtained as a hydrochloride .alt and gave the following 
MB data,- 4.05 (., 3B), 4.08 («, 3B), 6.8 (., IB), 7.29 (d, IB), 7.38 
(•» IB), 7.75 (d, IB). 7.97 (., IB). 8.18 (d, 2B), 8.39 (s. IB), 8.96 
(s, IB). 11.49 (s. IB). • — 

The 4-amino-2-chlorophenyl 2-furyl ketone used as a starting 
material was obtained as follows i- 

n-8utyl lithium (1.6B in hexane. 2.95 ml) was added dropwise to 
a stirred solution of furan (0.18 ml) in TUT (50 ml) which had been 
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cooled to -65 # C and the mixture was stirred at that temperature for I 
hour. A solution of 2-chloro-M-iMthoxy-N-aethyl-4-nitrobenzanide (0.5 
g) in TBF (20 al) vas added dropvlse and the mixture vas stirred at 
-65*C for 90 minutes. The mixture was allowed to warm to O'C. A 
saturated aqueous ammonium chloride solution vas added and the mixture 
vas extracted with methylene chloride. The organic phase vas washed 
with vater, dried (HgS0 4 ) and evaporated. The residue vas purified by 
column chromatography using a ls4 mixture of hexane and methylene 
chloride as eluent. There vas thus obtained 2-chloro-4-nltrophenyl 
2- fury 1 ketone (0.5 g). 

Hydrogen chloride gas vas bubbled into a stirred mixture of 
2-chloro-4-nitrophenyl 2-furyl ketone (0.5 g), Iron povder (0.6 g) and 
ethanol (50 ml) which had been cooled to approximately 5 # C until the 
exothermic reaction ceased. The mixture vas stored at 5'C for 16 
hours, baslfled by the addition of 2H aqueous sodium hydroxide 
solution and extracted vlth methylene chloride. The mixture vas dried 
(MgS0 4 ) and evaporated to give 4-anlno-2-chlorophenyl 2-furyl ketone 
(O.i g)i 

NHR Spectrins 6.06 (s, 2B), 6.54 (m, IB), 6.66 (d, IB), 6.69 (m, IB), 
7.10 (d, IB), 7.32 (d, 1H), 8.01 (d, 1H). 

f. The reaction mixture vas heated to reflux for 3 hours. The 
product vas obtained as a hydrochloride salt and gave the following • 
HMR data.- 4.01 (s, 3B), 4.07 <s, 3H), 7.3 (m, IB), 7.4 (s f IB), 7.56 
(m, IB), 7.73 (d, IB), 8.0 (m, IB), 8.2 (m, 2B), 8.48 (s, IB), 8.98 
(s, 1H), 11.64 (s, IB). 

The 4-anlno-2-chlorophenyl 2-thlenyl ketone used as a starting 
material vas obtained using analogous procedures to those described in 
Mote e. immediately above except that thlophene vas used in place of 
furan. 

g. The product gave the following HMR datat- 4.04 (s, 3B), 4.06 
(s, 3H), 7.38 (s, 1H), 7.53 (m, IB), 7.67 (d, IB), 7.74 (a, IB), 7.95 
(m,-TH), 8.15 (m, 2B), 8.32 (s, IB), 6.93 (s, IB), 11.28 (s, IB). 

The 4-amlno-2-chloropnenyl 3-thlenyl ketone used as a starting 
material vas obtained as follows t- 

n-Butyl lithium (1.6H in hexane, 3.84 ml) was added dropwlse to 
a solution of 3-bromothlophene (1 g) In hexane (10 ml) which had been 
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cooled to -48»C. TOP (1 ml) was added and the mixture was stirred at 
-48»C for 15 nitrates. Bexane (20 ml) vas added and the mixture was 
stirred and allowed to vara to ambient temperature. A solution of 
2-chloro-N-methory-N-aethyl-A-nitPobenzaaide (1.5 g) in IBP (2 ml) vai 
added and the mixture vas stlred at ambient temperature for 16 hours. 
The mixture vas partitioned between ethyl acetate and vater. The 
organic phase vas vashed vith vater, dried (BgS0 4 ) and evaporated. 
Ihe residue vas purified by column chromatography using a 2tl mixture 
of hexane and methylene chloride as eluent. There vas thus obtained 
2-cbloro-4-nitropbenyl 3-thienyl ketone (0.13 g). 

The material so obtained vas reduced using iron povder and 
hydrochloric acid using an analogous procedure to that described in 
the last paragraph of the portion of Example 3 vhlch is concerned vith 
the preparation of starting materials. There vas thus obtained 
4-amlno-2-chlorophenyl 3-thienyl ketone in 82Z yield; 
HMR Spectrum, 6.56 (m, IB), 6.68 (d. IB), 7.24 (d, IB), 7.42 (.. IB), 
7.64 (m, IB), 8.01 (m, IB). 

h. The reaction mixture vas heated to reflux for 3 hours. The 
product vas obtained as a hydrochloride salt containing 0.8 
equivalents of vater and It gave the following ran data:- 4.14 (s, 
3B), 4.18 (s, 3B), 7.59 (s. IB). 8.0-8.14 («, 2B), 8.28 (d, IB), 8.33 
(d, IB), 8.48 (d, 2B), 9.09 (s, IB), 11.62 (s, IB). 

The 4-anlno-2-cblorophenyl 2-thiaxolyl ketone used as a 
starting material vas obtained as follova,- 

Osing analogous procedures to those described in Note e. above, 
2-chloro-N-methoxy-N-methyl-4-nltrobenzamlde vas reacted vith thlaxole 
and the ketone so obtained vas reduced vith iron povder and hydrogen 
chloride gas. Over-reduction occurred and the material obtained vas 
l-(4-amino-2-cblorophenyl)-l-(2-thiaaolyl)methanol. 

A mixture of this material (0.3 g), manganese dioxide (0.433 g) 
and chloroform (50 ml) vas stirred at ambient temperature for 16 
hours. The mixture vas filtered and evaporated. There vas thus 
obtained 4-amino-2-chlorophenyl 2-thlaxolyl ketone (0.13 g); 
MB Spectrum, 6.30 (s, 2B), 6.56 (m, IB), 6.69 (d, IB), 7.84 (d, IB), 
8.14 (m, 2B). 

1. The reaction mixture vas heated to reflux for 3 hours. The 
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product was obtained as a hydrochloride salt containing 0.2 
equivalents of water. The Material gave the following torn data:- 4.02 
(s, 3H), 4.03 (s, 3H), 7.4 (s, IB), 7.45 (s, 2B), 7.88 (m, 2H), 8.08 
(d, IB), 8.34 (s, IB), 8.94 (s, IB), 11.4 (s, 1H). 

The 4-aaino-2-chlorophenyl 2-laldazolyl ketone used as a 
starting naterial was obtained as follows i- 

A mixture of Imidazole (12.81 g), trlethyl orthofomate (133 
■1) and 4-toluenesulphonic acid (1 g) was stirred and heated to 130«C 
for 3 hours. The nlxture was stored at anblent temperature for 16 
hours. The trlethyl orthofomate was evaporated and the residue was 
distilled under vacuus to give imidazole- 1-carboxaldehyde diethyl 
acetal (3.44 g). 

n-Butyl lithium (1.6B in hexane, 12.6 nl) was added dropwise to 
a stirred solution of the diethyl acetal (3.44 g) in THF (100 nl) 
which had been cooled to -48»C. The mixture vas stirred at -48»C for 
30 minutes. A solution of 2-cbloro-N / -methoxy-N-methyl-4-nltro- 
benzamlde (4.5 g) in THF (10 ml) vas added and the mixture was stirred 
at ambient temperature for 4 hours. The mixture was partitioned 
between ethyl acetate and 2H aqueous hydrochloric add. The organic 
phase vas vashed vith 2H aqueous hydrochloric acid. The aqueous 
extracts were combined, neutralised by the addition of 2H aqueous 
sodium hydroxide solution, and extracted vith methylene chloride. The 
organic phase vas dried (HgS0 4 ) and evaporated. There vas thus 
obtained 2-chloro-4-nltrophenyl 2-imldaxolyl ketone (0.8 g). 

A mixture of the material so obtained, iron powder (1.6 g), 
ferrous sulphate (0.4 g) and vater (10 ml) vas stirred and heated to 
reflux for 3 hours. The mixture vas cooled to ambient temperature and 
extracted vith ethyl acetate. The organic phase vas dried (NgS0 4 ) and 
evaporated to give 4-amino-2-chlorophenyl 2-imldaxolyl ketone (0.46 
g); 

NHR Spectrum: 6.12 (s, 2H), 6.53 (m, IB), 6.68 (d, IB), 7.18 (s, 1H), 
7.42 (s, IB), 7.64 (d, IB), 13.2 (s, IB). 

j. The reaction mixture vas heated to reflux for 2 hours. The 
product vas obtained as a dlhydrochlorlde salt and gave the following 
MBB datat- 3.9 (s, 3B), 4.0 (s, 3B), 6.2 (s, IB), 7.4 (s, IB), 7.5-7.8 
(m, 3B), 7.9 (d, IB), 8.1 (t, IB), 8.3 (s, IB), 8.6 (d. 1H), 8.9 (s. 
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1"). 11.7 (s, 1H). 

The l-(4.a-ino-2-chlorophe n yl). 1 -(2-p y ridyl) aet lunel used m a 
mrting -atarial vas obtained to 681 yield by the reaction of 
4-aninoO-cldorophenyl 2-pyridyl ketone. Iron povder and hydrogen 
chloride g*s using an analogous procedure to that described In the 
Uat paragraph of the portion of teazle 2 vhlch 1. concerned with the 
preparation of starting Materials. 

k. Ibe product was obtained as a hydrochloride salt and gave the 
following MMR data,. 4.0 (a. 3H), 4.05 (.. 3H). 6.95 (., IH,. 7.05 (t, 
IH, 7.2 (., 1H>, 7.4 (., 3H>, 7.8 (., IH), 8a (d . ..4 ( ., IH , 

W), 11.5 (s, IH). '* 
Ibe 4-aedno-2-chlorophenyl 3-chlorophenyl ether used as a 
•tasting nate rial was obtained using analogous procedure, to those 
described In the portion of Exanple 7 which 1. concerned with the 
preparation of atartlng -aterials except that 3-chlorophenol was used 
In place of phenol. 

I. The product vas obtained as a hydrochloride salt containing 0.5 
equivalent, of water and gave the following NMK dm- 4.01 (., 3H), 
♦.04 (., 3H), 7.15 (., 2H>, 7.35 (., 1H>, 7.41 (d, IH). 7.76 (., 1H), 

!;!.?: : 8,01 (df 1H) ' 8,14 ( - U) - 837 (B ' 1H >> 889 »)• 

II. 48 (broad s, IH). 

The 4.aadno.2.chlorophenyl 2-pyrldyl ether used aa a starting 
.material waa obtained using analogous procedure, to those described in 
the portion of Exanple 7 which is concerned with the preparation of 
starting materia, except that 2-hydroxypyridine va. used in place of 
phenol. 

The reaction nlxture was heated to reflux for 3 hours. The 
product was obtained as a hydrochloride salt and gave the following 
HHR data- 2.37 (., 3H), 4.0 (., 3H), 4.02 (., 3B). 6.4 (d, IH), 7.3 
5H), 7.45 (■, IH), 7.67 (», IH), 8.03 (d. IH). 8.29 (., IH), 8.88 
(«, IB), 11.32 (s, IH). 

The 4-asdno-2-chlorophenyl 2-tolyl sulphide used as a starting 
material vas obtained as follows i- 

0«i«g an analogous procedure to that described in the first 
paragraph of the portion of Exanple 8 vhlch is concerned vith the 
preparation of starting naterial., 3-chloro-4-fluoronitrobenxene was 
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reacted with 2-toluenethlol. The reaction mixture was partitioned 
between ethyl acetate and water. The organic phase was dried (BgS0 4 ) 
and evaporated to give 2-chloro-4-nltrophenyl 2-tolyl sulphide In 31X 
yield. 

The material so obtained was reduced using an analogous 
procedure to that described in the last paragraph of the portion of 
Example 3 which Is concerned with the preparation of starting 
material*. There was thus obtained 4-anino-2-chlorophenyl 2-tolyl 
sulphide in 181 yield. 

n. The product was obtained as a dlhydrochlorlde salt and gave the 
following HHR datai- 4.01 (s, 3H), 4.06 (s, 3B), 7.09 (d, IB), 7.20 
(■„ IB), 7.43 (s, IB), 7.51 (m, IB), 7.79 (d, IB), 7.94 (m, IB), 8.24 
(d, IB), 8.43 (m, IB), 8.57 (s, IB), 8.96 (S, IB), 11.84 (s, IB). 

The 4-amine~2>chlorophenyl 2-pyridyl sulphide used as a 
starting material was obtained using analogous procedures to those 
described in the portion of Example 8 which is concerned with the 
preparation of starting materials except that 2-pyrldinethlol was used 
in place of thlo phenol. 

o. The reaction mixture was heated to reflux for 3 hours. The 
product was obtained as a hydrochloride salt containing 0.2 
equivalents of water. The product gave the following NBB da tat- 2.37 
(s, 3B), 4.0 (s. 3B), 4.05 (s. 3B), 7.15 (m, IB), 7.37 (s, IB), 7.64 
(m, IB), 7.67 (d, IB), 7.83 (m, IB), 8.12 (d, IB), 8.18 (m, IB), 8.36 
(s, IB), 8.93 (s, IK), 11.43 (s, IB). 

The 4-amino-2-chlorophenyl 3-methylpyrid-2-yl sulphide used as 
a starting material was obtained as follows t- 

A mixture of 2-hydroxy-3-metbylpyridine (2 g), phosphorus 
pentasulphide (8.97 g) and pyridine (60 ml) was stirred and heated to 
reflux for 4 hours. The mixture was poured into water and extracted 
with ethyl acetate. The organic phase was washed with water, dried 
(BgS0 4 ) and evaporated to give 3-methyl-2-pyrldlnethlol (0.87 g). 

Using an analogous procedure to that described in the first 
paragraph of the portion of Example 8 which is concerned with the 
preparation of - starting materials, 3-chloro-4-fluoronltrobenxene was 
reacted with 3-nethyl-2-pyridinethlol to give 2-chloro-4-nitrophenyl 
3-methylpyxid-2-yl sulphide in 5 OX yield. 
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The material so obtained vu reduced using an analogous 
procedure to that described in the last paragraph of the portion of 
Example 3 which is concerned with the preparation of starting 
materials. There was thus obtained 4-amlno-2-chlorophenyl 
3-nethylpyrid-2-yl sulphide in 31X yield. 

p. Ihe product was obtained as a (Hydrochloride salt containing 
one equivalent of water. Ihe product gave the following rant dates • 
4.0 (s, 3B), 4.04 <s, 3B), 7.28 <d. IB), 7.42 (s, IB). 7.72 <s. 2H), 
7.89 (., IB), 8.17 (d, IB), 8.56 <s. IB), 8.89 (,, IB), 11.85 (broad 
«, 1H). 

Ihe 4-aaino-2-chlorophenyl 2-laldazolyl sulphide used as a 
starting aaterial was obtained as follows t 

Using an analogous procedure to that described in the first 
paragraph of the portion of Exaaple 8 which is concerned with the 
preparation of starting materials, 3-chloro-4-fluoronitrobensene was 
reacted with 2-imidazolethiol to give a precipitated solid which was 
partitioned between methylene chloride and 2fl aqueous sodium hydroxide 
solution. Ihe aqueous phase was acidified by the addition of a 
concentrated (20X) aqueous citric acid solution and the precipitate 
was isolated and dried. Ihe material was recxystallised from a 
mixture of bexane and ethyl acetate to give 2-chloro-*-nitrophenyl 
2-laldazolyl sulphide in 13X yield. 

Ihe material so obtained was reduced using an analogous 
procedure to that described in the last paragraph of the portion of 
Exaaple 3 which is concerned with the preparation of starting 
materials except that a saturated aqueous sodium bicarbonate solution 
was used in place of 2B aqueous sodium hydroxide solution to baslfy 
the reaction mixture. There was thus obtained 4-amino-2-chloropbenyl 
2-laldazolyl sulphide in 48X yield. 

q. The reaction mixture was heated to reflux for 3 hours. The 
product vas obtained as a hydrochloride salt and gave the following 
HBB data!- 3.98 (s, 3B), 4.0 (s, 3B), 6.93 (d, IB), 7.28 (a, IB), 7.35 
(s, IB), 7.56 (m, IB), 7.68 (m, IB), 7.95 (m, IB), 7.99 (d, IB), 8.32 
(•. IB), 8.84 (s, IB), 11.45 (s, IB). 

The 4-amlno-2-cblorophenyl 2-thienyl sulphide used as a 
starting material was obtained as follows:- 
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Oslng an analogous procedure to that described in the first 
paragraph of the portion of Example 8 which la concerned with the 
preparation of starting aaterials, 3-chloro-4-fluoronitrobensene was 
reacted with 2-thiophenethiol to give 2-chloro-4-nltrophenyl 2-thienyl 
sulphide in 32Z yield. 

The aaterlal so obtained vas reduced using an analogous 
procedure to that described In the last paragraph of the portion of 
Example 3 which is concerned with the preparation of starting 
aaterials to give 4-aaino-2-chlorophenyl 2-thienyl sulphide in 27X 
yield. 

r. The reaction Mixture was heated to reflux for 3 hours. The 
product was obtained as a hydrochloride salt and gave the following 
HMR datat- 4.04 (s, 3H), 4.08 (s, 3H), 7.38 (s, 1H). 7.76 (d. 1H), 
7.78 <s. 1H), 7.85 (d, 1H), 7.94 (m, 1H), 8.27 (d, 1H), 8.38 (s, 1H), 
8.94 (s, 1H), 11.44 (s t 1H). 

The 4-amlno-2-chlorophenyl 2-thlazolyl sulphide used as a 
starting naterial was obtained as follows i- 

Osing an analogous procedure to that described in the first 
paragraph of the portion of Example 8 which is concerned with the 
preparation of starting materials, 3-chloro- 4 - f luoronl trobenxene was 
reacted with 2-thlaxoletbiol to give a precipitated solid which was 
partitioned between ethyl acetate and water. The organic phase was 
.dried (MgS0 4 ) and evaporated to give 2-chloro-4-nltrophenyl 
2-thiazolyl sulphide in 26X yield. 

The material so obtained was reduced using an analogous 
procedure to that described in the last paragraph of the portion of 
Example 3 which is concerned with the preparation of starting 
materials. There was thus obtained 4-amlno-2-chlorophenyl 2-thlaxolyl 
sulphide in 51Z yield. 

s. The product was obtained as a hydrochloride salt and gave the 
following HHR datat. 4.0 (s, 3H), 4.02 (s, 3H), 5.18 («, 2H), 7.14 (d, 
IH), 7.3 (s, 1H), 7.48 (a, 2H), 8.2 (s f 1H), 8.75 (s, 1H). 11.15 (s, 
IB). 

The 4-benxyloxyanlllne used as a starting material was obtained 
from 4-f luoronltrobenxene and benzyl alcohol using analogous 
procedures to those described in the portion of Example 13 which is 
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concerned with the preparation of starting materials, 
t. The reaction mixture was heated to reflux for 3 hours. The 
precipitate vas dissolved la water and the solution was washed with 
ethyl acetate. The aqueous solution was has 1 fled by the addition of 
2H aqueous sodium hydroxide solution and extracted with ethyl acetate. 
The organic phase was dried (BgS> 4 ) and evaporated. The residue was 
purified by column chromatography using increasingly polar mixtures of 
methylene chloride and methanol as eluent. The product so obtained 
contained 0.5 equivalents of water. 

The 4-amino-3-fluorophenyl 2-pyrldylmethyl ether used as a 
starting material was obtained as follows «- 

A alxture of 3-fluoro-4-nitrophenol (3.14 g) t 2-pyrldylmethyl 
chloride (3.28 g) t potassium carbonate (5.52 g) and DBF (20 ml) was 
stirred at ambient temperature for 16 hours. The mixture was 
partitioned between ethyl acetate and water. The organic phase was 
washed with water, dried (HgS0 4 ) and evaporated. The residue was 
purified by column chromatography using Increasingly polar mixtures of 
hexane and ethyl acetate to give 3-fluoro-4-nitrophenyl 
2-pyrldylmethyl ether (0.86 g). 

A mixture of the material so obtained, ethyl acetate (25 ml) 
and 10X palladium-on-carbon catalyst (0.08 g) was stirred under an 
atmosphere of hydrogen gas for 5 hours. The mixture was filtered and 
evaporated. The residue vas purified by column chromatography using 
increasingly polar mixtures of hexane and ethyl acetate as eluent. 
There was thus obtained 4-amlno-3-fluorophenyl 2-pyridylmethyl ether 
(0.32 g), 

HUB Spectrum* 4.6 (broad s, 2B), 5.0 (s, 2B), 6.7 (m, 3B), 7.3 (m, 
IB), 7.5 (d, IB), 7.8 (m. 1H), 8.6 (d, IB). 

u. The reaction mixture was heated to reflux for 5 hours. The 
product was obtained as a dihydrocbloride salt containing one 
equivalent of water. The product gave the following NHR data:- 4.0 
(6, -3B), 4.0* (s, 3B), 5.4ZT8, 2B), 7.37 (d, IB), 7.40 (s, IB), 7.56 
(m, IB), 7.69 (m, IB), 7.75 (d. IB). 7.93 (d, IB), 8.09 (n, IB), 8.45 
(s, IB), 8.71 (d, IB), 8.64 (s, IB), 11.64 (broad s, IB). 

The 4-amlno-2-chlorophenyl 2-pyrldylmethyl ether used as a 
starting material vas obtained as follows t- 
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2-Pyridinenethaaol (3.7 nl) vas added to a stirred suspension 
of sodium hydride (80Z dispersion in mineral oil, 1.38 g) In HHP (70 
ml) and the mixture vas stirred at ambient temperature for 15 minutes. 
3-Chloro-4-fluoronitrobenzene (6.73 g) vas added portlonvise and the 
mixture vas stirred at ambient temperature for 20 hours. Voter (175 
ml) vas added and the precipitate vas isolated, vashed vith vater and 
vith hexane and dried. There vas thus obtained 2-chloro-4-nitrophenyl 
2-pyrldylmethyl ether (8.06 g), m.p. 141-144*C. 

A mixture of a portion (2.95 g) of the material so obtained, 5x 
platlnum-on-carbon catalyst (0.15 g) and ethanol (200 ml) vas stirred 
under an atmosphere of hydrogen for 5 hours. The mixture vas filtered 
and the filtrate vas evaporated to give 4-amino-2-cblorophenyl 
2-pyrldylmetfayl ether (2.48 g) which vas used without further 
purification. 

v. The reaction mixture was heated to reflux for 3 hours. The 
product vas obtained as a hydrochloride salt containing 0.25 
equivalents of vater and gave the folloving HHS datat- 4.0 (s, 3H), 
4.01 (s, 3H), 5.21 (s, 2H), 6.49 (m, IB), 6.65 (d. 1H), 7.34 (s, IB), 
7.41 (d, IH), 7.65 (m, 1H), 7.72 (d. IB), 7.83 (d, IB), 8.29 (s, IB), 
8.83 (s, IB), 11.33 (broad s, IB). 

The 4-amino-2-cblorophenyl furfuryl ether used as a starting 
material vas obtained using analogous procedures to those described in 
.Bote u. immediately above except that 2-furylmethanol vas used in 
place of 2-pyrldinemethanol. 

v. The reaction mixture vas heated to reflux for 3 hours. The 
product vas obtained as a hydrochloride salt containing 0.2 
equivalents of vater and gave the folloving NHB datat- 4.03 (s, 3B), 
4.05 (s, 3B), 5.48 (s, 2B), 7.08 (m, IB), 7.15 (s, IB), 7.28 (d, IB), 
7.43 (d, IB), 7.62 (m, 2B), 7.84 (d, IB), 8.26 (s, IB), 8.85 (s, IB), 
11.3 (broad s, IB). 

The 4-amlno-2-chlorophenyl 2-tbienylmethyl ether used as a 
starting material vas obtained as follows t- 

Osing an analogous procedure to that described in the first 
paragraph of the portion of Example 8 which is concerned vith the 
preparation of starting materials, 3-chloro-4-fluoronltrobenzene vas 
reacted with 2-thlenylmethanol to give 2-chloro-4-nitrophenyl 
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2-thienylaethyl ether In 40Z yield. 

The oaterial so obtained was reduced using an analogous 
procedure to that described in the last paragraph of the portion of 
Exaaple 3 which is concerned with the preparation of starting 
Materials. There vas thus obtained 4-amino-2-chlorophenyl 
2-thienylaethyl ether in 38Z yield. 

x. The Mixture vas heated to reflux for 5 hours, the product vas 
obtained as a dihydrochloride salt containing one equivalent of vater. 
The product gave the following HUB data«- 3.9S (s. 3B), 4.0 (s, 3B), 
4.04 (s, 311), 5.62 (s, 2B), 7.42 (s. IB), 7.52 (d, IB), 7.69 (m. IB), 
7.78 (n, 2B), 7.95 (d. IB), 8.52 (s. IB), 8.82 (s. IB), 11.72 (broad 
«» 1H). 

The 4-amino-2-chlorophenyl l-nethylimldaxol-2-ylmetbyl ether 
used as a starting oaterial was obtained using analogous procedures to 
those described in Note u. above except that l-methyllmldazol-2- 
ylaethanol vas used in place of 2-pyrldinemethanol. 
y. The product gave the following NHR data:- 4.02 (s, 3B), 4.06 
(s, 3B), 7.77 (d, IB), 7.90 (s, IB), 7.98 (m, IB), 8.16 (s, IB), 8.43 
(s, IB), 8.62 (s. IB), 8.94 (d, IB), 11.61 (s, IB). 

The 4-amino-2-chlorophenyl 2-oxaxolyl ketone used as a starting 
oaterial was obtained as followsi- 

Dl-lsobutylalumlnlun hydride (1.5B in toluene, 16.34 al) was 
added to a stirred solution of 

2-cMoro-H-iBethoxy-N-Bethyl-4-nltrobenzanide (5 g) in toluene (100 ml) 
which had been cooled to -78-C. The nisture was stirred for 40 
nlnutes. Methanol (10 ml) was added and the solvent was evaporated. 
The residue was partitioned between ethyl acetate and 2B aqueous 
hydrochloric acid. The organic solution was washed with water, dried 
(MgS0 4 ) and evaporated to give 2-chloro>4-nltrobenzaldehyde (2 g). 

n-Butyl llthlua (1.6B in hexane, 7.4 al) was added to a 
solution of oxazole (0.78 ml) in TBF (100 ml) which bad been cooled to 
-70»C. The mixture was stirred at that temperature for i hour. A 
solution of 2-chloro-4-nitrobenzaldehyde (2 g) in TBF (5 ml) was added 
and the mixture was stirred at -70 # C for 3 hours. A saturated aqueous 
ammonium chloride solution was added and the mixture was extracted 
with ethyl acetate. The organic phase was dried (BgS0 4 ) and 



WO 96/13118 



PCT/GB9S/D2606 



- 72 - 

evaporated to give 1- ( 2-chloro-4-ni trophenyl ) - 1 - ( 2- oxazolyl ) methanol 
(1.45 g), n.p. 158-1WC. 

the material so obtained vai oxidised vlch manganese dioxide 
using an analogous procedure to that described in Mote h. above to 
give 2-chloro-4-nltrophenyl 2-oxaxolyl ketone in 68X yield, n.p. 
124-125»C. 

A mixture of the material so obtained (0.87 g), iron powder 
(1*74 g), ferrous sulphate (0.48 g) and vater (100 ml) was stirred and 
heated to reflux for 3 hours. The mixture was cooled to ambient 
temperature and extracted with ethyl acetate.. The organic p has e vas 
dried (BgS0 4 ) and evaporated to give 4-ainino-2-chlorophenyl 2-oxaxolyl 
ketone (0.46 g), m.p. 92-94'Cj HMR Spectrum* 6.18 (s, 2B), 6.54 (n, 
IB), 6.68 (d, IB), 7.43 (d, IB), 8.52 (s, IB), 8.69 (s, 1H). 
s. The product vas obtained as a hydrochloride salt containing 
0.25 equivalents of vater and gave the following NKR dates - 
4.0 (s, 3B), 4.01 (s, 3B), 7.34 (d, IB), 7.37 (s, IB), 7.5-7.95 (m, 
7B), 8.33 (s, IB), 8.87 (s, IB), 10.08 (s, IB), 11.39 (s. IB). 

The H- ( 4-aaino-2-chlorphenyl ) benzenesulphonamlde used as a 
starting material vas obtained as follows t- 

A mixture of 2-chloro-*-nitroaniline (4.33 g), benzenesulphonyl 
chloride (3.25 ml) and pyridine (2.5 ml) was stirred and heated to 
100*C for 18 hours. The mixture was cooled to ambient temperature and 
partitioned between methylene chloride and 2N aqueous hydrochloric 
acid. The organic phase was washed with water, dried and evaporated. 
The residue vas recrystalllsed from ethyl acetate to give N-(2-chloro- 
4 -ni trophenyl) benzenesulphonamlde (8.07 g), n.p. 155-157*C. 

A portion (2 g) of the material so obtained was reduced using 
an analogous procedure to that described In Example 32 to give 
N- ( 4 -aalno-2-chlorophenyl ) benzenesulphonamlde in 75X yield, 
aa. The product vas obtained as a hydrochloride salt and gave the 
following HUB data:- 4.03 (s, 3B), 4.08 (s, 3H), 7.21 (m, IB), 7.4 (s, 
IB), 7.72 (d, IB), 7.89 (m, IB), 7.91 (m, IB), 8.08 (d, IB), 8.20 (d, 
IB), 8.39 (m, IB), 8.42 (s, IB), 8.95 (s, IB), 11.08 (s, IB), 11.56 
(s, IB). 

The 4-aolno-2-chloro-N-(2-pyrldyl)benz amide used as a starting 
material was obtained as follows:- 
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A mixture of 2-chloro-4-nitrobenzoyl chloride (3 g), 
2-aninopyridine (1.4 g) and toluene (200 ml) vu stirred and heated to 
reflux for 16 hours. The mixture vac evaporated and the residue vaa 
purified by column chromatography using Increasingly polar mixtures 
of "ethylene chloride and aethanol aa eluent. There vas thus obtained 
2-chloro-*-nltro-N-(2.pyrldyl)bentaalde (0.0 g), sj.p. 168-170'C. 

The material so obtained vas reduced using aa analogous 
procedure to that described In Example 32 to give 4-amlno-2-chloro-N- 
( 2-pyridyl ) benzamlde in 67X yield. 

bb. The product vas obtained as a hydrochloride salt containing 0.2 
equivalents of vater and gave the folloving MMR data:- 2.3 (s, 3B), 
4.0 (s, 3B), 4.02 (s, 3H). 5.53 (s, 28), 7.19 (d. IB), 7.30 (s, IB), 
7.46 (d, IB), 7.40 (s, IB), 7.80 (d, IB), 7.87 (d, 1H), 8.31 (s, IB), 
8.8 (s, IB), 11.34 (s, IB). 

The 5-aalno-2-tolyl 2-thiasolylmethyl ether used as a starting 
material vas obtained as follows «- 

A solution of thiasole (5 g) in diethyl ether (SO ml) vas added 
dropvise to n-butyl llthlua (1.6H in hexane, 30 al) vhlch had been 
cooled to -70*C and the mixture vas stirred at -70 # C for 3 hours. 
Formaldehyde gas [obtained by heating paraformaldehyde (5.05 g) to 
140'C] vas led Into the reaction mixture and the resultant mixture vas 
allowed to vara to ambient temperature and vas stirred for 16 hours. 
.The mixture vas partitioned between diethyl ether and 4M aqueous 
hydrochloric acid. The aqueous layer vas basified by adding aqueous 
potasslua hydroxide solution and extracted with a mixture of ethyl 
acetate (00 al), chloroform (20 ml) and ethanol (20 ml). The extract 
vas evaporated to give 2-thlasolylmethanol (4.4 g), m.p. 46-47*C; 

A mixture of a portion (3.1 g) of the material so obtained, 
sodium hydride (60Z dispersion in mineral oil, 1.29 g) and HHP (100 
ml) vas stirred at ambient temperature for 30 minutes. 
2-Fluoro-5-nltrotoluene (4.18 g) vas added and the mixture vas stirred 
at ambient temperature for 16 hours. The mixture vas partitioned 
between ethyl acetate and vater. The organic phase vas washed with 
water, dried (BgS0 4 ) and evaporated to give 5-nltro-2-tolyl 
2-thlasolylmethyl ether (3.3 g), m.p. 151-153'C. 

A portion (1.5 g) of the material so obtained vas reduced vith 
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iron powder and hydrochloric acid using an analogous procedure to that 
described in the last paragraph of the portion of Example 3 vhich is 
concerned vith the preparation of starting material*. There vas thus 
obtained 5-amino-2-tolyl 2-thiazolylmethyl ether in 98X yield; 
NHl Spectrins 2.12 (s, 3B), 4.66 (s, 2B), 5.23 (s, 2H) f 6.32-6.44 (n, 
2B) 9 6.76 (d, lH) t 7.73 <d 9 1B) 9 7.80 (d 9 IE). 

cc. The product vas obtained as a dlhydrochlorlde salt, monobydrate 
and gave the following NHR data:- 2.36 (s 9 3H), 3.9 (s 9 3B) 9 4.0 (s 9 
3H) 9 4.02 (s 9 3H) 9 5.54 (s 9 2H) 9 7.29 (d 9 1H) 9 7.4 (s 9 1H) 9 7.51 (s 9 
1B) 9 7.54 (d 9 1B) 9 7.7 (d 9 1B) 9 7.78 (d 9 1B) 9 8.39 (s 9 IB), 8.78 (a, 
IB), 11.45 (s 9 1H). 

The 5-amlno-2-tolyl l-methyliaidazol-2-ylmethyl ether used as a 
starting material vas obtained using analogous procedures to those 
described in Note u. above except that l-methylimidazol-2-ylmethanol 
vas used in place of 2-pyrldinemethanol and 2-fluoro-5-nitrotoluene 
vas used in place of 3 -chloro-4-f luoronitrobenxene. 
dd. The product vas obtained as a dlhydrochlorlde salt* monobydrate 
and gave the following NHR data: 2.3 (s, 3B) 9 2.6 (s 9 3B) 9 3.97 (s 9 
3B) 9 4.03 (s 9 3B) 9 7.1-7.13 (d, 1B) 9 7.43 (s, IB), 7.48 (n, IB), 7.5 
(s v IB), 7.71 (d, IB), 7.86 (s 9 IB), 8.45 (s, IB), 8.72 (d, IB), 8.78 
(s, IB), 11.56 (s, IB). 

The 5-aaino-2-tolyl 4-methylpyrid-2-ylmetfayl ether used as a 
starting material vas obtained using analogous procedures to those 
described in Note u. above except that 4-methylpyrid-2-ylmethanol vas 
used in place of 2-pyridinemethanol and 2-fluoro-5-nitro toluene vas 
used in place of 3 -chloro*4- f luoronitrobenxene . 

ee. The product vas obtained as a dlhydrochlorlde salt containing 
1.5 equivalents of vater and gave the following NHR data:- 3.9 (s, 
3B), 4.0 (s, 3B), 5.42 (s, 2B), 7.35 (t, IB), 7.4 (s, IB), 7.54 (m, 
IB), 7.59 (t, IB), 7.76 (m, 2B), 8.11 (t, IB), 8.47 (s, IB), 8.71 (d, 
IB), 8.82 (s, 1H), 11.68 (s, IB). 

The 4*aalno-2-f luorophenyl 2-pyridylmethyl ether used as a 
starting material vas obtained using analogous procedures to those 
described in Note u. above except that 3 , 4-dif luoronitrobenxene vas 
used in place of 3 -chloro-4-f luoronitrobenxene. The material so 
obtained vas purified by column chromatography using ethyl acetate as 
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eluent. Ihere was thus obtained the required starting material in 52* 
overall yield which gave the following HMR data,- 4.9 (broad a. 2H), 
5.05 (a, 2B), 6 .25 (., IB), «.42 (m, IB), 6 .87 (t, IB), 7.33 (., 1H), 
7.51 (d. IB), 7.84 (., IB), 8.55 (m, 1H). 

«. The product was obtained aa a dihydrochloride salt and gave the 
following HMR data,- 2.3 (a. 3B), 3.98 (a. 3B), 4.02 (., 3H). 5.27 (a. 
2H). 7.1 (d, IB). 7.34 (a, IB), 7.44 (■, IB). 7.48 (a. IB). 7.54 (.. 
«). 7.64 (d, lH) f 8.26 (.. W) t 8.59 (d. IB), 8.8 (a, IB). 11.28 (., 
IB). 

The 5-amino-2-tolyl 4-clOoropyrid-2-ylaetnyl ether used aa a 
starting naterial waa obtained using analogous procedures to those 
described in Note u. above except that 4-chloropyrid-2-yl«ethanol was 
used in place of 2-pyridineaetbanol and 2-fluoro-5-nitrotoluene was 
used in place of 3-chloro-4-fluoronitrobenxene. 

gg. The product was obtained as a hydrochloride salt, monohydrate 
and gave the following NMR data,- 2.3 (a. 3B), 3.85 (a, 3B). 3.93 (a, 
3H). 3.96 (., 3B). 5.15 (s, 2B), 6.95 (m, IB), 7.02 (d, IB). 7.1 (d. 
«)» 7.15 (s, IB), 7.5 (s, IB), 7.52 (., IB), 7.83 (s. IB), 8.38 (s, 
M). 8.42 (d, IB), 9.35 (s. IB). 

The 5-aaino-2-tolyl 4-«thoxypyrid-2-yl«ethyl ether used as a 
starting naterial was obtained as follow., - 

A mixture of -ethyl 4-chloropyrldine-2-carboryUte (3.7 g), 
.sodium metal (0.5 g) and methanol (100 ml) waa stirred and heated to 
reflux for 8 honra. The mixture waa evaporated and the residue was 
partitioned between ethyl acetate and water. The organic phase was 
dried (BgS0 4 ) and evaporated to give methyl 
4-methoxypyridine-2-carboxylate (3 g). 

A solution of lithium aluminium hydride (IB in diethyl ether, 
16 ml) was added dropwlse to a stirred mixture of methyl 
4-methorypyridlne-2-carboxylate (2.7 g) and diethyl ether (50 ml). 
The resultant mixture was heated to reflux for 1 hour. The mixture 
was treated with potassium sodium tartrate tetrahydrate and extracted 
with ethyl acetate. The organic phase was dried (NgS0 A ) and 
evaporated. The residue was purified by column chromatography using 
increasing polar mixtures of methylene chloride and methanol as 
eluent to give 4-methoxypyrid-2-ylmethaaol (0.8 g)j 
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NHR Spectrum 3.62 (8, 3H), 4.51 (d f 2B) 9 5 9 34 (broad t f 1B) 9 6.8 (a, 
1B) 9 6.99 (d 9 1B) 9 8.27 (d 9 IB). 

Hie naterlal so obtained vas coupled to 2-fluoro-5-nltrotoluene 
and the resultant product vas reduced using analogous procedures to 
those described in Bote u. above. There vas thus obtained 
5-aaino-2-tolyl 4-Bethoxypyrid-2-ylaethyl ether in 62X yield which 
gave the following NHR dates- 2.18 (s 9 3B) 9 3.85 (s 9 3B) 9 4.5 (broad 
s 9 2B) 9 4.85 (s 9 2B) 9 6.34 (a, 1H) 9 6.43 (d 9 1H) 9 6.68 (d 9 1B) 9 6.9 
(■ 9 1B) 9 7.05 (d 9 lfl) 9 8.36 (d 9 IB). 

hh. The product vas obtained as a dlhydrochlorlde salt 9 aonohydrate 
and gave the following HMB dates- 2.3 (s 9 3B) 9 2.72 (s 9 3B) 9 3.97 (s 9 
3B) 9 4.03 (s 9 3H) 9 5.46 (s 9 2B) 9 7.11 (d 9 1B) 9 7.41 (s 9 IB) 9 7.49 (a 9 
1R) 9 7.51 (s 9 1B) 9 7.69 (d 9 1B) 9 7.79 (d 9 1B) 9 8.26 (t, 1B) 9 8.42 (s 9 
1B) 9 8.77 (s 9 1B) 9 11.57 (s 9 IH). 

The S-aaino-2-tolyl 6-methylpyrid-2-yl*ethyl ether used as a 
starting material vas obtained using analogous procedures to those 
described in Note u. above except that 6-aethylpyrld-2-ylaethanol 
(Chen. Phara. Bull .. 1955 9 3, 415) vas used in place of 

2- pyridineoethanol and 2- fluoro-5-nitro toluene vas used in place of 

3- chloro-4- f luoroni t robenxene • 

ii. The product vas obtained as a dlhydrochlorlde salt 9 monohydrate 
and gave the following NHR dates- 3.98 (s 9 6B) 9 5.41 (s 9 2B) 9 7.4 (s 9 
.1B) 9 7.45-7.62 (a 9 3B) 9 7.71 (d, 1B) 9 8.04 (a 9 1B) 9 8.34 (s 9 1B) 9 8.71 
(b 9 1B) 9 8.82 (s 9 1B) 9 11.58 (s 9 IB). 

The 4-aalno-2 9 5-difluorophenyl 2-pyridylaethyl ether used as a 
starting naterlal vas obtained using analogous procedures to those 
described in Note u. above except that 2,4, 5- trif luoroni trobenzene vas 
used in place of 3-chloro-4-fluoronitrobenxene. 

jj. The product vas obtained as a dlhydrochlorlde salt, aonohydrate 
and gave the following NHR dates- 2.24 (s 9 3B) 9 3.98 (s, 6H) 9 5.36 (s 9 
2B) 9 7.01 (d 9 1H) 9 7.31 (t 9 1H) 9 7.4 (s 9 1B) 9 7.53 (t 9 1H), 7.74 (d 9 
1B) 9 8.06 (a 9 1H) 9 8.3 (s, 1B) 9 8.69 (d 9 lfl) 9 8.76 (s/lB), 11.47 (s 9 
IB). 

The 5-aaino-6-fluoro-2-tolyl 2-pyridylaethyl ether used as a 
starting material vas obtained using analogous procedures to those 
described in Note u. above except that 2 9 6-dlfluoro-3-nltrotoluene vas 
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used in place of 3-chloro-4-fluoronltrobenzene. 

kk. The product vas obtained as a dlhydrochlorlde salt, dlhydrate 
and gave the following NMR datat- 4.03 <s, 6H), 5.42 (s, 2H), 
7.2-7.35 <«, 2H), 7.4 (s, IB), 7.52 (t, IB), 7.7 (d, IB), 8.03 (a, 
IB), 8.35 (s, IB), 8.68 (d, IB), 8.8 (s, IB), 11.73 (s, IB). 

The 4-aaino-2,3-difluorophenyl 2-pyridylaethyl ether used as a 
starting material vas obtained using analogous procedures to those 
described in Note u. above except that 2,3,4-trifluoronltrobenzene vas 
used in place of 3-chloro-4-fluoronltrobenzene. 

Emmie 16 

Using an analogous procedure to that described in Exaaple 4, 
the appropriate ketone vas reduced with sodium borohydride to give the 
compounds described in Table II. 
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| Example 16 
| Compound No. 


Q 


Yield 
(X) 


a. p. 


I i a 


4-chlorophenyl 


48 


195-199 
(decomposes) | 


1 2 b 


3-pyridyl 


15 


238-241 | 


1 3 C 


2-furyl 


39 


228-230 | 


1 A d 


2-thienyl 


12 


229-231 | 


\ 5 e 


2-thiazolyl 


90 


foaa | 


1 « £ 


2-inidazolyl 


75 


>250 | 


7* 


2-oxasolyl 


31 


252-254 | 



Motes 

• B»e product was vecrystallised froa e alzture of hesane and 
ethyl acetate. It contained one equivalent of acetic acid and gave 
the following NKR data*- 1.9 <s f 3B), 3.95 (s, 38) , 4.0 <s, 38), 6.0 
(d, IB), 6.1 (d, IB), 7.2 (s, IB), 7.4 (s, 4B). 7.6 <«, IB), 7.8 (a, 
2B), 8.0 (d, IB), 8.5 (s, IB), 9.5 (s, IB), 11.9 (6, IB). 
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b. 



The product contained 0.5 equivalents of acetic add and gave 
the following NMB data,- 3.9 (s, 3B), 4.0 (s, SB), 6.0 (d, IB), 6.2 
<d, IB), 7.25 (., iH), 7.35 (a, IB), 7.7 (d, 2B). 7.S (a. 2H) f 8.0 (d, 
IB), 8.4 (d, IB), 8.5 (a. IB), 8.6 (a, IB), 9.5 («, IB). 

c. The product contained 0.6 equivalent* of water and gave the 
following NHS data,- 3.95 (a, 3B), 3.98 (a, 3B), 5.95 (d, IB), 6.10 
(a, 2B), 6.38 (a, IB), 7.2i (., M), 7.57 (d. IB), 7.67 (d, IB), 7.82 
(•. IB), 7.86 (a, W), 8.02 (d. IB), 8.53 (a, IB), 9.54 (a, IB). 

d. The product contained 0.6 equivalents of water and gave the 
following HUE data,- 3.95 (., 3H), 3.98 (a, 3H), 6.22 (d. IB), 6.32 
(d, IH), 6.92 (m, 2B), 7.22 (a. ill), 7.43 (a, IB), 7.68 (d, IB), 7.83 
(a, IB), 7.86 (a, IB), 8.03 (d, IB), 8.52 (a, IB), 9.53 (a, IB). 

The product gave the following NBR data.- 3.68 (a, 3B), 3.72 (s. 
3B), 6.0 (d, IB), 6.25 (d, IB), 6.56 (d, IB), 6.95 (., IH), 7.44 (., 
2B), 7.55 (at, 2B), 7.78 (a, iB), 8.25 (a, IB), 9.28 (a, IB). 

f. The product contained 1.2 equivalents of water and gave the 
following NBR data,- 3.94 (., 3H), 3.99 (., 3*), 6 .05 (d, IB), 6.17 
(d. IB), 6.94 (a, 2B), 7.24 («, IH), 7.64 (d, IB), 7.82 (., IB), 7.84 
(s, IB), 8.0 (d. IB), 8.53 (s, IH), 9.54 (a, IB), 11.98 (s, IB). 

g. The product gave the following NMB datat- 3.93 (a, 3B), 3.97 (a, 
3B), 5.97 (., 2B). 7.21 (s. IB). 7.59 (d, IB), 7.78-7.88 (a. 3B), 
8.01 (d, IB), 8.28 (a, IB), 8.51 (s, IB), 9.52 (s, IB). 

Example 17 

A mixture of 7-acetoxy-4-(4-benxoyl-3-chloroanillno)-6-«ethoxy- 
qulnazollne (0.75 g) f a saturated aqueous ammonium hydroxide solution 
(16 ml) and methanol (25 al) was stirred at ambient temperature for 30 
ainutes. The mixture was evaporated and the residue was triturated 
under water. There was thus obtained 4-(4-benzoyl-3-chloroanilino)-7- 
hydroxy-6-methoxyquinazollne (0.58 g, 681), a.p. 155- 15 7 »C, 
HBR Spectrum, 4.0 (s, 3B), 7.14Js, IB), 7.58 (a, 3B), 7.75 (a, 3B), 
7.87 (s, IB), 8.04 (a, IB), 8.26 (d, IB), 8.56 (s, IB), 9.74 (s. IB), 
10.47 (s, IB). 

The 7-acetoxy-4- ( 4-benzoyl-3-cnloroanllino) -6-aethoxyquiaasollne 
used as a starting material was obtained as follows. 

A mixture of 2-aaino-4-benzyloxy-5-aethoxybeiaaBlde ( J. Med. 
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Cbeau, 1977 » 20, 146| 3.65 g), (3-dlnethylanlno-2-azaprop-2-en-l- 
ylldene)dinethylanaoniua chloride (Gold's Reagent, 2.7 g) and 
1,4-dloxan (40 al) vas stirred and heated to reflux for 24 hoars. 
Sodium acetate (1.1 g) and glacial acetic acid (0.6 ad) were added and 
the mixture vas heated to reflux for 3 hours. The mixture vas 
evaporated and water vas added to the residue. The solid so obtained 
vas isolated and recrystalllsed froa acetic acid. There vas thus 
obtained 7-benryloxy-6-nethoxyqulnazolin-4-one (2.3 g, 61Z), n.p. 
>250»C. 

After appropriate repetition of the previous reaction, a nixture 
of the naterlal so obtained (5 g), acetic anhydride (200 ad), sodlua 
acetate (12 g), 10Z palladlua-on-carbon catalyat (1.5 g) and toluene 
(100 al) vas stirred under an atmosphere of hydrogen for 3 hours. The 
nixture vas filtered and the filtrate vas evaporated. The residue vas 
partitioned between a nixture of ethyl acetate (500 al), nethanol (20 
al) and water (300 al). The organic phase vas dried (BgS0 4 ) and 
evaporated. The residue was triturated under hexane. There vas thus 
obtained 7-acetoxy-6-aethoxyqulnaxolln-4-one (1.1 g, 27S). 

After appropriate repetition of the previous reaction, a nixture 
of the naterlal so obtained (2.1 g), thlonyl chloride (75 al) and DBF 
(5 drops) vas stirred and heated to reflux for 3 houra. The nixture 
vas evaporated and the residue vas partitioned between methylene 
.chloride and a saturated aqueous sodlua bicarbonate solution. The 
organic phase vas dried (MgSO^) and evaporated to give 7-acetoxy-4- 
chloro-6-netboxyquinazoline (2 g, 93%). 

Using an analogous procedure to that described in Example 1, 
4-aaino-2-chlorobenzophenone vas reacted vith 7-acetoxy-t-chloro~6- 
netboxyqulnazoline to give the required starting naterlal in 54Z 
yield, 

NMR Spectrins 2.38 (s, 3H), 4.05 (s, 3H), 7.62 (n, 3H), 7.74 (n, 4B), 
7.99 (n, IB), 8.20 (d, 1H), 8.52 (s, IB), 8.91 (s, IB) , 11.44 (broad 
s, IB). 

Example 18 

A nixture of 4-(4-beiuoyl-3-chloroanllino)-7-hydroxy-6-nethoxy- 
quinazollne (0.3 g), 2-bromoethyl nethyl ether (0.155 g), potassium 
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carbonate (0.308 g) and DMA (50 ml) vat atirred and heated to 80-C for 
2 hour.. The mixture was cooled to ambient temperature and 
partitioned between ethyl acetate and water. The organic phase was 
washed with water, dried (HgS0 4 ) and evaporated. The residue was 
purified by column chromatography using Increasingly polar mixtures of 
■ethylene chloride and methanol as eluent. There was thus obtained 

(0.205 g, 601), a.p. 183-184*C, 

Ml* Spectrum, 3.37 (s, 3H), 3.76 (., 2H), 4.0 (s, 3H). 4.3 (., 2B), 

7.26 (s. 1H), 7.58 (-, 3B). 7.74 (m, 3H), 7.88 (s, IB), 8.05 (., IB), 

8.27 (d t IB), 8.61 (6, IB), 9.76 (s, IB), 
Elemental Analysis, Found C, 63.1, B, 5.1| N, 9.0, 
C 25 H 22 C1M 3 0 4 0.5^0 requires C, 63.5| B, 4.9, H, 8.9X. 



19 



Using an analogous procedure to that described In Example 1, 
4-chloro-6,7-dl-(2-methoxyethoxy)quinasoline hydrochloride was reacted 
with 4-amlno-2-chlorobenxophenone to give 4-(4-benzoyl-3- 

chloroanlllno)-6.7-dl-(2-methoxyethoxy)qulnaxollne hydrochloride salt 
In 32X yield, m.p. 242-244*C, 

HHR Spectrum, 3.37 (s, 6H), 3.8 (., 4B), 4.36 (., 2H). 4.44 (», 2H). 
7.43 (., 1H), 7.62 (m, 3H), 7.75 («, 3H), 8.0 (., 1H), 8.18 (d, IB), 
.8.51 (s, 1H), 8.93 (s. 1H), 11.63 (broad s. 1H), 
Elemental Analysis, Pound C, 59.3, B, 5.1, N, 8.0, 
C 27 H 26 C1H 3 0 5 HC1 requires C, 59.6, 8, 5.0, N, 7.7X. 

The *-chloro-6,7-dl-(2-metboryethoxy)quina*oline hydrochloride 
used as a starting material was obtained as follow. :- 

A mixture of ethyl 3.4-dlhydroxybenxoate (7.29 g), 2-bromoethyl 
methyl ether (11.3 ml), potassium carbonate (16.6 g) and acetone (100 
ml) was stirred and heated to reflux for 20 hours. The mixture was 
filtered and the filtrate was evaporated. The residue was purified by 
column chromatography using a 3,2 mixture of hexane and ethyl acetate 
as eluent. There was thus obtained ethyl 
3,4-di-(2-nethoxyethoxy)ben*oate (9.4 g), m.p. 53-54-C. 

Nitric acid (70X, 75 ml) was stirred and cooled to 0»C. The 



WO 96/151 IS 



PCT/GB9V02606 



- 82 - 

benzoate so obtained was added portion vise over 30 minutes and the 
mixture was stirred at 0°C for 10 minutes. The mixture vas diluted 
Into water and extracted with methylene chloride. The organic phase 
was evaporated to give ethyl 4 , 5-di- (2-methoxyethoxy ) -2-nitrobenzoate 
(10.4 g). 

A mixture of the material so obtained, 101 palladium- on-carbon 
catalyst (2 g) 9 cyclohexane (25 ml) and methanol (125 ml) was stirred 
and heated to reflux for 9 hours. The mixture was cooled to ambient 
temperature, filtered and the filtrate was evaporated. There was thus 
obtained ethyl 2-amlno-4,5-di-(2-methoxyethoxy)benzoate. 

A mixture of the material so obtained and formamide (50 ml) was 
stirred and heated to 170*C for 18 hours. The mixture was cooled to 
ambient temperature and the bulk of the remaining formamide was 
evaporated. The residue was triturated under ethanol to give 
6 , 7-di- ( 2-methoxyethoxy ) quinarolin-4-one (4.9 g). 

A mixture of a portion (3.54 g) of the material so obtained, 
thlonyl chloride (50 ml) and DHP (0.3 ml) was stirred and heated to 
reflux for 2.5 hours. The mixture was evaporated and the residue was 
stirred under isohexane to give 4-chloro-6,7-dl-(2-methoxyethoxy)- 
quinazoline hydrochloride (4.08 g). 

Example 20 

Using an anlogous procedure to that described in Example 1, 
6-acetoxy-4~chloroquinazoline hydrochloride was reacted with 
4-amlno-2-chlorobenzophenone to give 6-acetoxy-4-(4-benzoyl-3- 
chloroanilino ) quinazol ine hydrochloride salt in 47X yield, m.p. 
>250 # C; 

NNE Spectrum: 2.4 (s, 3H), 7.6 (m, 3H), 7.75 (m, 3H), 7.9-8.1 (m, 3B), 
8.2 (d, 1H), 8.7 (d, IB), 9.0 (s, 1H), 11.25 (broad s, IB); 
Elemental Analysis: Found C, 60.4; B, 3.7; N, 9.2; 
C 23 B 16 C1H 3 0 3 BC1 requires C, 60.8; fl, 3.8; N 9 9.25X. 

The 6-acetoxy-4-chloroquinazollne hydrochloride used as a 
starting material was obtained as follows; - 

A mixture of 5-hydroxyanthranilic acid (40 g) and formamide (100 
ml) was stirred and heated to 160 # C for 90 minutes. The mixture was 
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cooled to 100*C and water (800 1) was added. The solid vas isolated 
and dried. There vas thus obtained 6-hydroxyquina*olin-4-one (29.8 

A mixture of a portion (24.5 g) of the material so obtained, 
acetic anhydride (50 ml). 4-di.ethyla.inopyrldlne (0.2 g) and una (100 
D vas stirred and heated to 80-C for 1 hour. The .lxture was cooled 
to aublent temperature and evaporated. The residue vas triturated 
under vater (500 1). The solid so obtained vas isolated and dried to 
give 6-acetoxyquinaxolln-4-one (23.4 g). 

Using an analogous procedure to that described in the first 
paragraph of the portion of Esa.pl. 1 which is concerned with the 
preparation of starting materials, 6-acetoxyquinaxolln-4-one was 
reacted with thionyl chloride to give 6-.c.t*xy-4-cbloroquinaxoline 
hydrochloride which was used without further purification. 

Example 21 

A .lxture of 8-acetoxy-4.(4-bensoyl-3-chloroanllino)quinazoline 
hydrochloride salt (1.55 g), « saturated aqueous ammonium hydroxide 
solution (10 sd) and methanol (100 sd) was stirred and heated to 
reflux for 30 minutes. The .lxture was evaporated. The residue was 
stirred with water (100 ml) and the solid material was Isolated and 
washed with water (10 sd) and diethyl ether (20 ml) and dried. There 

.vas thus obtained 4-(4-benroyl.3-chloroanillno)-6-hydroxyqulnaroline 
(1.19 g), ..p. >250*C( 



Spectra., 7.5-7.65 (», 4H). 7.7-7.9 («, 5H). 8.1 (», 1H), 8.4 (d. 
IB), 8.65 (s, IB) | 

Elemental Analysis, Pound C, 66.0) H, 3.7, N, 11.0, 
C 21 H 14 C1J, 3 0 2 °- 35 "2° "quires C f 66.0, H, 3.9, H, ll.Oz. 

Example 22 

A mixture of 4-(4-ben2oyl-3-chloroanllino)-6-hydroxyquinazoline 
d-09 g), 1,2-dibromoethane (15 sd), potasslu. carbonate (3 g) and DMP 
(125 sd) vas stirred and heated to 80-C for 2 hours. The mixture was 
filtered and the filtrate was evaporated. The residue was purified by 
column chromatography using increasingly polar mixtures of .ethylene 
chloride and methanol to give an oil which was treated with a 
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saturated solution of hydrogen chloride gas in diethyl ether. The 
precipitate was isolated, washed vith diethyl ether and dried. The 
material co obtained vas further purified by column chromatography 
using Increasingly polar mixtures of methylene chloride and methanol 
as eluent. There vas thus obtained 4-(4-bensoyl-3-chloroanillno)-6- 
(2-bromoethoxy)qulnaxoline (0.45 g), m.p. 104-106*C} 
NKR Spectrum: 3.95 (t, 2B), 4.55 (t, 2B), 7.55-7.85 (m, 8H), 8.05 (a, 
2B), 8.3 (d, IB), 8.75 (s, IB), 9.9 (broad s, lH)j 
Elemental Analysis* Found C, 55.4} B, 3.9} N, 8.1} 
C 23 B 17 BrClM 3 0 2 0.9^0 requires C, 55.4} H, 3.8} N, 8.4X. 

Example 23 

A mixture of 4- { 4-benxoyl-3-chloroanlllno ) -6- (2-broooethoxy ) - ' 
qulnaxoline (0.35 g) and a solution of methylamine in ethanol (33Z, 30 
ml) vas stirred and heated to 55*C for 5 hours under a condenser 
loaded vith solid carbon dioxide. The mixture vas evaporated and the 
residue vas purified by column chromatography using a 15:0.8x0.1 
mixture of methylene chloride, methanol and a saturated aqueous 
ammonium hydroxide solution as eluent. The material so obtained vas 
treated vith a saturated solution of hydrogen chloride in diethyl 
ether. The precipitate vas Isolated and dried. There vas thus 
obtained 4-(4-bensoyl-3-chloroanlllno)-6-(2-methylamliu>ethoxy)- 
qulnaxoline dihydrocblorlde salt (0.24 g), m.p. >250°C; 
HMR Spectrum (CDjSOCDj ♦ CDjCOjD): 2.75 (S, 3B), 3.5 (t, 2B), 4.6 (t, 
2B), 7.55-7.85 (m, 7B), 7.95-8.1 (m, 2B), 8.25 (d, IB), 8.65 (d, IB), 
9.0 (s, IB)} 

Elemental Analysis: Found C, 55.5} B, 4.7} N, 11.0} 
C 24 B 21 C1N 4 0 2 2HC1 0.6B 2 0 requires C, 55.8} B, 4.7} M, 10.8X. 

Example 24 

Osing an analogous procedure to that described in Example 1, 
6-acetoxy-4-chloroqulnaxoilne hydrochloride vas reacted vith 
4-amlno-2-chlorophenyl 2-thlenyl ketone to give 6-acetoxy-4-(3-chloro- 
4- ( 2 - thl enylcarbony 1 ) anillno ] qulnaxoline hydrochloride salt in 77Z 
yield, m.p. >250*C} 

NBR Spectrum: 2.4 (s, 3B), 7.3 (m, IB), 7.55 (m, IB), 7.75 (d, IB), 
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7.9-8.2 (», 5H), 9.05 (s, IB), 11.5 (broad s, IB); 
Elemental Analysis* Pound C, 53.7; B, 3.2; M, 8.8; 
C 21 H 14 C1H 3 0 3 S 1HC1 O.SHjO requires C. 53.7| H, 3.4} N, 8.95X. 

txaaole 25 

The sequence of reactions described in Exaaples 21 to 23 were 
repeated except that 6-acetoay-*-J3-chloro-4-(2-thlenylcarbonyI)- 
anilino]quinaxollne hydrochloride salt vas used In place of 6-acetoxy- 
4- I 4-benzoyl-3-chloroanilino ) quinaxoline hydrochloride salt. There 
were thus obtained :- 

Coapound 25(1) t *-I3-chloro-4-(2-thienylcarbonyl)anlllnoJ-6-hydro«y- 
qulnazoline, a.p. >250 # C; 

HHR Spectrua: 7.3 (a, IB), 7.45 (., IB), 7.55 (», IB), 7.65 (d, IB), 
7.75 (d, IB), 7.85 (d, IB), 8.05-8.15 (a, 2B), 8.35 (d, IB). 8.6 (s, 
1H). 9.8 (broad s, IB), 10.2 (broad s, IB); 

Coapound 25(2) « 6-(2-bro»oethoxy)-4-(3-chloro-4-(2-thienylcarbonyl)- 
anllinojquinazoline, a.p. 175-177»C; 

HUB Spectruat 3.95 (t. 2B), 4.55 (t. 2B), 7.25 (t, IB), 7.6 (a, 3B). 
7.8 (d, IB), 8.0 (d, IB), 8.1 (a, IB), 8.15 (d, IB), 8.3 (d, IB), 8.65 
(s, IB), 9.85 (broad s, IB); and 

Coapound 25(3): 4-|3-chloro-4-(2-thienylearbonyl)anilino)-6-(2- 
aethylaalnoethoxy)quinazoline dlhydrochloride salt, a.p. >250»C; 
HUB Spectrua (CDjSOCDj ♦ CDjCOjD): 2.65 (s, 3B), 3.45 (t, 2B), 4.55 
(t, 2B), 7.25 (t, IB), 7.5 (d, IB), 7.65 (a, 2B), 7.9 (d, IB), 8.1 (a, 
2B), 8.25 (d, IB), 8.5 (d, IB), 8.85 (s, IB). 



Bxaanle 26 

Using an analogous procedure to that described in Example 21, 
6-acetosy-4- (3-chloro-4- ( l-aethylialdasol-2-ylthlo ) anllino) quinaxoline 
hydrochloride salt vas hydrolysed to give 4-(3-chloro-4-(l-aethyl- 
laldaxol-2-ylthio)anillno)-6-hydroxyqulnazollne in 64X yield; 
NMR Spectruat 3.45 (s, 3B), 6.65 (d, IB), 7.15 (d, IB), 7.45 (a, 2B), 
7.65-7.8 (a, 3B), 8.25 (d, IB), 8.45 (s, IB), 9.55 (broad s, IB). 

The starting material vas obtained by the reaction of 
6-acetoxy-4-chloroquinazollne hydrochloride vith 4-aalno-2- 
chlorophenyl l-aethyllaldasol-2-yl sulphide using an analogous 
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procedure to that described in Example 1. 
Example 27 

Using an analogous procedure to that described in Exanple 1, 
6-acetoxy-4-chloroquinazoline hydrochloride was reacted with 
4-amino-2-fluorophenyl l-methylimldaxol-2-yl sulphide to give 
6-acetory-*- [3-fluoro-4-(l-methyliaidaxol-2-ylthio)anilino]quinaxoline 
dihydrochloride salt in 58Z yield, a.p. 245-248 (decomposes); 
NBR Spectrum! 2.5 (s. SB), 4.0 (s. 3B), 7.5-8.2 (m. 7B), 8.95 (d, IB), 
9.1 (s, IB), 11.6 (broad s, 1H); 
Elemental Analysis i Found C, 49.2i B, 3.7i N, I4.lt 
VwW 2801 °- 3H 2° requires C, 49.2, H, 3.8t N, 14. 4X. 

The 4-amino-2-fluoropheuyl l-methylimldasol-2-yl sulphide used 
as a starting material vas obtained from 3,4-difluoronitrobenxene 
using analogous procedures to those mentioned in the portion of 
Example 10 which is concerned with the preparation of starting 
materials. 

Example 28 

A mixture of 4-(4-hydroxy-3-methylanlllno)-6,7-dlnethoxy- 
quinaxoline (1 g), 4-cyanobenvyl bromide (0.564 g), potassium 
carbonate (1.59 g), potassium iodide (0.716 g), acetone (50 ml) and 
ethanol (50 ml) was stirred and heated to reflux for 16 hours. A 
second portion of 4-cyanobentyl bromide (0.3 g) was added and the 
mixture was stirred and heated to reflux for 2 days. The mixture was 
cooled to ambient temperature, filtered and evaporated. The residue 
was purified by column chromatography using a 19:1 mixture of 
methylene chloride and methanol as eluent. There was thus obtained 
4.(4-(4-cyanobensyloxy)-3-methylaallino] -6, 7-dlmethoxyqulnasollne 
(0.357 g, 29X), n.p. 211-213»C; 

NBR Spectrum* 2.27 (s, 3B), 3.92 (s, 3B), 3.94 (s, 3H), 5.26 (s, 2B), 

7.01 (d, IB), 7.16 (s, IB), 7.49 (s, IB), 7.52 (m, IB), 7.68 (d, 2B), 

7.86 (a, 3B), 8.4 (s, IB), 9.47 (s, IB); 

Elemental Analysist Found C, 69.6; B, 5.3$ N, 12.5; 

C 25 H 22 M 4°3 0 - M 2° re « uir e« C 69.8; H, 5.25; N, 13. OX. 
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The 4-(4-hydrpxy-3-aethylanlllno)-6 f 7-diaetl>oxyqulnaxollne used 
** * « t *" 1 "« Mterial vas obtained Id 901 yield by the reaction of 
4-chloro-6,7-dinethoryquinaroline hydrochloride and 4-hydroxy-3- 
nethylanlllne using an analogous procedure to that described in 
Example 1 except that the reactants vere heated to reflux for 3 hours. 

Example 29 

Oslng an analogous procedure to that described In Example 28, 
except that the reaction solvent vas acetone and the reactants vere 
heated to reflux for 2 hours, 4-(4-hydroxy-3-methylanilino)-6,7- 
dlmethoxyqulnazollne vas reacted vlth 4-pyridylmethyl chloride to give 

«,7-dis«thoxy-4M3-nethyl-4-(4-pyrldyliMthoxy)anlllnolqttlnaxollne In 
28X yield, a.p. 229-231«C; 

MIR Spectrum: 2.3 (., 3B), 3.94 (s, 3B). 3.96 («, 3H), 5.24 (., 2H), 
7.0 (d. IB), 7.17 (s, IB). 7.5 <«, 4H), 7.82 (.. IB), 8.4 (.. IB), 8.6 
(a. 2B), 9.25 (broad s, IB); 

Elemental Analyslst Pound C, 61.6; B, 5.1; N, 12.3; 

C 23 H 22 H 4°3 °' 5a 2^2 °' 6 *2° re< » ttirM C. 61.9; B, 5.35; H, 12.3*. 

Example 30 

The procedure disclosed In Exaaple 29 vas repeated except that 
3-pyridylaethyl chloride vas used In place of 4-pyridylaetbyl 
chloride. There vas thus obtained 6 , 7-di*ethoxy-4- [ 3-c.ethyl-4- (3- 
Pyridylnethoxy)anilino|quinazoline In 10Z yield, m.p. 211-213-C; 
NBR Spectrum 2.24 (., 3B), 3.93 (s, 3B), 3.95 (s, 3B) f 5.20 (s, 2B), 
7.08 (d, IB). 7.18 (s, IB), 7.58-7.42 (a. 3B). 7.82 (s. IB). 7.91 (a. 
IB). 8.39 (s. IB), 8.56 (m, IB). 8.71 (d. IB). 9.36 (s, IB); 
Elemental analyslst Found C, 64.9; B. 5.5; N. 12.9; 
C 23 H 22 M 4°3 1<2H 2° C, 65.1; B, 5.8; M, 13.2*. 

Example 31 

A mixture of 7-hydroxy-6-methoxy-4-|3-methyl-4-(2-pyridyl- 
■ethoxy)anillno)qvlnaxoline (0.4 g), 2,2,2-trifluoroethyl 
trlchloronethanesulphonate (0.29 g), potassium carbonate (0.28 g) and 
DBF (50 ml) vas stirred and heated to 100-C for 3 hours and stored at 
ambient temperature for 66 hours. The nlxture vas partitioned between 
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ethyl acetate and water. The organic phase was vashed with water and 
with brine, dried (MgS0 4 ) and evaporated. The mixture waa 
concentrated by evaporation, flexaae waa added and the precipitate was 
isolated. There was thus obtained 6-methoxy-4- [3-nethyl-4-(2-pyrldyl- 

aethoxy)anlllno|-7-(2 r 2 t 2-trifluoroethoxy)qulnazoline (0.225 g, 46X), 
a. p. 213-215*0; 

NMB Spectruat 2.32 (e, 3B), 4.07 (s, 3H), 5.08 (m, 2B), 5.32 (s, 28) v 
7.15 (d, IB), 7.46 (a, 4B), 7.68 (d, IB), 8.0 (a, IB), 8.36 (s, IB), 
8.66 (d, IB), 8.8 (s, IB), 11.39 (broad s, IB); 
Elemental Analyaist Pound C, 60.0; B, 4.6; H, 11.5; 
C 24 B 2lW3 O-fiHjO requires C, 59.9; B, 4.6S| M, 11.61. 

The 7-hydroxy-6-nethory-*-|3-Bethyl-4-(2-pyridylniethoxy)- 
anllino)quinasoline used as a starting material was obtained as 
follows : - 

Oslng an analogous procedure to that described in Example 1 
except that the reaction mixture was heated to reflux for 3 hours, 
7-acetoxy-4-chloro-6-methoxyquinazoline waa reacted with 
5-amino-2-tolyl 2-pyrldylmethyl ether to give 7 -acetoxy- 6-methoxy-4- 
1 3-methyl-4- (2-pyridylmethoxy ) anilinoj qulnazoline in 64X yield; 
NMR Spectruat 2.32 (s, 3B), 2.38 (s, 3B), 4.03 (s, 3B), 5.27 (s, 2B), 
7.14 (a, IB), 7.42 (a, 2B), 7.51 (s, IB), 7.60 (d, IB), 7.74 (s, IB), 
7.92 (a, IB), 8.48 (s, 1H), 8.63 (d, IB), 8.81 (s, IB), 11.42 (broad 
s, IB). 

The material so obtained was hydrolysed using an analogous 
procedure to that described in Example 21. There was thus obtained 
7-bydroxy-6-nethoxy-4- [ 3-methy 1-4- ( 2-py ridylnethoxy ) anllino] - 
qulnazoline in 91Z yield; 

NBB Spectruat 2.31 (s, 3B), 3.98 (s, 3B), 5.24 (s, 2B), 7.03 (d, IB), 
7.08 (s, IB), 7.36 (a, IB), 7.5 (a, 2B). 7.58 (d, IB), 7.87 (a. 2B), 
8.42 (s, IB), 8.6 (a, IB), 9.65 (s, IB). 

Example 32 

Hydrogen chloride gas was led during 5 minutes into a stirred 
mixture of 4- ( 4-bensoyl-3-chloroanilino ) -6-nltroqul naxol ine 
hydrochloride salt (0.3 g), iron powder (0.3 g) and ethanol (20 ml). 
The mixture was stirred at ambient temperature for 16 hours. The 
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mixture was ev.por.ted and the residue was partitioned between ethyl 
.cefte and 2H aqueous sodiuu hydroxide solution. The organic phase 
was dried (BgSO,) and evaporated. The residue was purified by columm 
chromatography using increasingly polar mixture, of .ethylene chloride 
and methanol as eluent. There was thus obtained 
Mf^r*" ' beMVl " 3 - Chl0r0 - anUin °)9 ttiM *<>lin. (0.03 g), ..p. 

(-. 2H), 8.05 (», 1„>, 8.3 (d, IB). 8.5 (s, IB), 9.7 (broad ., 1H). 

The 4-(4-ben2oyl-3-chloroanilino)-6-nitroquinaxoline 
hydrochloride salt used as . starting material was obtained in 33X 
yield by the reaction of 4-chloro-6-nitroquina.oline (European Patent 
Application Mo. 0566226, within Example 8 thereof) and 

*-amino-2-cblorobenxophenone using an analogous procedure to that 
described in Example 1. 

Example 33 

Using an analogous procedure to that described in Example 22, a 
mixture of *-(3-fluoro-4-(l-etbylimidaxol-2-ylthio)anilinol-6- 
hydroxyquinaxoline was reacted with 1,2-dibromoethane to give 6-(2- 

broaoethoxy).4^3-fluoro.4-( 1 . M tl V li«idaxol-2-ylthio)anilino|. 
qulnaxollne in 45Z yield* 

WH Spectrum 3.68 (., 3H). 3.92 (t, 2H), 4.5 (t, 2H), 7.07 (d, IB), 
7.1 (t, 1H), 7.45 (d. 1H), 7.55.7.65 (., 2H), 7.78 (d, IB), 7.95 (d, 
IB), 8.05 (m, IB), 8.S7 (s, IB), 9.73 (s. IB), 
Elemental Analysis! Found C, 50.4| B, 3.5| N, 14.4, 
C 20 B 17 BrPM 5 0S O.ISB^O requires C, 50.4, B, 3.7, H, 14.7X. 

The *M3-«uoro-4-(l.methyli»idaxol-2-ylthio)anilinoI-6.hydroxy. 
quinasoline used as a starting material was obtained in 58Z yield by 
the hydrolysis of 6.aeetoxy-4-|3-fluoro.4.(l.a*thylimidasol-2-ylthio)- 
anilino),uinaxoline using an analogous procedure to that described in 
Example 21. ' 

Example 34 

Osing an analogous procedure to that described in Example 23, 
6-(2-bromoethoxy)-4M3-fluoro.4-(l-methylimidaxol-2-ylthio)anilino). 
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quinaxoline was reacted with methylamine and the material obtained 
fren the chreaatographlc purification vas triturated under diethyl 
ether rather than being treated with hydrogen chloride. There vas 
thus obtained 4- [ 3-f luoro-4- ( l-aethyliaidaxol-2-ylthio)anilinoJ -6- 
(2-metfaylamiuoethoxy)quinazoline in €51 yield* a.p. 194-195*C, 
HHR Spectrum* 2.38 (s, 3B), 2.93 (t, 2B), 3.68 <s, 3B), 4.22 (t, 2B), 
7.07 (d, IB), 7.1 (t, IB). 7.43 (t. IB), 7.53 (m, IB), 7.63 (a, IB), 
7.75 (d, IB), 7.92 (d, IB), 8.05 (a, IB), 8.55 (s, IB), 9.72 (s, IB), 
Elemental Analysis t Pound C, 59.6; B, 5.0, M, 19.8, 
Cj^jjFNgOS requires C, 59.4, B, 5.0, B, 19.8X. 

Example 35 

A aixturs of 4-[4-(4-cyanobenzyloxy)-3-methylanlllno)- 
6,7-diaethoxyquinasoline (0.05 g), powdered potasslua hydroxide (0.05 
g) and tert-butanol (3 al) was stirred and heated to reflux for 90 
minutes. A second portion of potasslua hydroxide (0.1 g) vas added 
and the mixture vas heated to reflux for 4 hours. The mixture vas 
cooled to ambient temperature and partltoned between methylene 
chloride and a saturated aqueous sodium chloride solution. The 
organic phase vas dried (HgS0 4 ) and evaporated. There vas thus 
obtained 4- ( 4- (4-carbamoylbenxyloxy)-3-methylanllino] - 
6,7-dlmethoxyqulnaxoline (0.022 g), m.p. >250*C, 

NBR Spectrum. 2.28 (s, 3B), 3.94 (s, 3B), 3.96 (s, 3B), 5.21 (s, 2B), 
7.04 (s, IB), 7.16 (s, IB), 7.32 (s, IB), 7.48 (m, 2B), 7.55 (d, 2B), 
7.82 (s t IB), 7.88-7.95 (m, 3B), 8.38 (s, IB), 9.32 (s, IB), 
Elemental Analysis: Found C, 65.2, B, 5.7, M, 15.7, 
C 25 B 24 N 4°4 °- 8H 2° requires C, 65.4, B, 5.6, N, 12.2Z 

Example 36 

A mixture of 6-(2-bromoethoxy)-4-[3-methyl-4-(2-pyridylmethoxy)- 
anilino] quinaxoline (0.2 g) and a solution of methylaaine in ethanol 
(33Z, 50 ml) was stirred and heated to reflux for 3 hours. The 
mixture was evaporated and the residue was purified by column 
chromatography using increasingly polar mixtures of methylene chloride 
and methanol as eluent. There was thus obtained 
6- ( 2-methylaminoethoxy ) -4- [3-aethyl-4- (2-pyrldylmethoxy ) anilino I - 
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qulnazoline as a gun (0.03 g, 17X)j 

MS Spectrin, 2.29 (s, 3H), 2.38 (s, 3B), 2.96 (t. 2H>, 4.2 (t, 21), 

5.23 (s. 2B), 7.04 (d. XH), 7.36 (a, 1H). 7.47 (a, IB), 7.55 (a, 3B), 

7.69 (d, IB), 7.86 (a, 2B), 8.42 <s, IB). 8.59 <d, IB), 9.46 <s, 1H). 

The «-(2-broaoethox 7 ).4.[3-aetl V l-4-(2-pyridylaethoxy)«jilllBol- 
qulnazollnc used as a starting aatarlal vas obtained as follows, - 

Oslng an analogous procedure to that described In Example 1, 
6-acetoxy-4-chloroquinazoline vat reacted with S-amlno-2-tolyl 
2-pyrldylaethyl ether to give 6-acetoxy-4-(3-methyl-4-(2~ 
pyridylnethoxy)anilino] qulnazoline In 35X yield, a.p. 149-151*C| 
MIR Spectrua, 2.32 (., 3H), 2.41 (., 3H), 5.28 (., 2H), 7.1 (d, II), 
7.38-7.52 (a, 3H), 7.6 (d, IB), 7.93 (a, 3H), 8.62 (a, 2H), 8.88 (s f 
IB), 11.28 (s, IB). 

The material so obtained was hydrolysed using an analogous 
procedure to that described in Exaaple 17. There was thus obtained 

6-hydroxy-4-|3-Bethyl-4-(2-pyrldylaethory)anilino)quinasoline in 93X 
yield, a.p. >250*C; 

MIR Spectrum, 2.3 (s, 3B), 5.21 (s. 2B), 6.98 (d, IB), 7.37 (a, 2B), 
7.59 (a, 4B), 7.74 (d, IB), 7.86 (a, IB), 8.38 (s, 1B),8.6 (d, IB), 
9.32 (s, IB), 9.94 (s, IB). 

The aaterlal so obtained vas reacted with 1,2-dibroaoethaae 
using an analogous procedure to that described in Example 22. There 
was thus obtained 6-(2-bromoethoxy)-4-|3-methyl-4-(2-pyridylaethoxy)- 
anlllno) qulnazoline in 9X yield j 

MIR Spectrum, 2.3 (s, 3B), 3.92 (t, 2B). 4.5 (t, 2B), 5.23 (s. 2B). 
7.04 (d, IB). 7.38 (m, IB), 7.53 (m, 2B), 7.72 (d, IB), 7.85 (m, IB), 
7.94 (m, 3B), 8.43 (s, IB), 8.6 (m, IB), 9.47 (s, IB). 

Example 37 

A solution of 2-dlmethylaminoetbyl chloride, hydrochloride salt 
(1.19 g) in water (20 al) was baslfied by the addition of 2B sodium 
hydroxide solution. The mixture was extracted with toluene and the 
organic extract was dried over pellets of potassium hydroxide. There 
vas thus obtained a solution of 2-dlmethylaminoetbyl chloride. 

Sodlim hydride (60S dispersion in alneral oil, 0.4 g) was added 
to a solution of 6-hydroxy-4-J3-nethyl-4-(2-pyridylmethoxy)anillno|- 
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quinazoline (2.7 g) in DBF (80 ml). The mixture was stirred sad 
heated to 100"C for 30 minutes. The solution of 2-dimethylamlnoethyl 
chloride in toluene vas added and the mixture vas heated to 100*C for 

2.5 hours. The mixture vas cooled to ambient temperature and 
partitioned between ethyl acetate and water. The organic phase vas 
vashed with vater and with brine, dried (BgS0 4 ) and evaporated. The 
residue vas purified by column chromatography using a 20:1 mixture of 
methylene chloride and methanol as eluent. There vas thus obtained 
$.(2-dlmetbylamlnoethoxy)-4> (3-methyl.4.(2-pyridylmethoxy)anllino) - 
quinazoline (0.8 g, 25Z), m.p. 93-95*C; 

MB Spectrumt 2.32 (s, 3H), 2.78 (t, 2B), 4.24 (t, 2H), 5.22 (s, 2B), 
7.03 (d, IB), 7.36 (n, IB), 7.45 (m, IH), 7.55 (a, 3B), 7.67 (d, IH), 
7.66 (m, 2B), 8.39 (s, IH), 8.58 (m, IH), 9.43 (s, IH); 
Elemental Analysis* Found C, 66.0; H, 6.5; H, 15.4; 
C 24 B 27 N 5°2 1 ' 4H 2° requires C, 66.0; H, 6.6; N, 15.41. 

Example 38 

A mixture of 4-|2-fluoro-4-(2-pyridylaethoxy)anlllno)-6- 
hydroxyquinazollne (1.23 g), 3-morpholinopropyl chloride 
( J.Amer.Chem.Soc .. 1945, 67, 736; 1.5 g), potassium carbonate (3 g) 
and DMT (100 ml) vas stirred and heated to 105 *C for 2 hours. The 
mixture vas cooled to ambient temperature, filtered and the filtrate 
•was evaporated. The residue was purified by column chromatography 
using increasingly polar mixtures of methylene chloride and methanol 
as eluent. The material so obtained was triturated under diethyl 
ether. There was thus obtained 4-[2-fluoro-4-(2-pyridylaethoxy)- 
anilino] -6- (3-morpholinopropoxy) quinazoline (0.89 g), m.p. 164-166 # C; 
HUB Spectrumt 1.98 (m, 2H), 2.4 (m, 4H), 3.6 (t, 4B), 4.15 (t, 2B), 
5.25 (s, 2B), 6.95 (m, IH), 7.07 (m, IB), 7.35 <m, 2B), 7.45 (m, IB), 
7.55 (a, IB), 7.68 (d, IB), 7.83 (t, IB), 7.9 (m, IB), 8.33 (s, IB), 

8.6 (m, IB), 9.48 (s, IB); 

Elemental Analysis: Found C, 66.1; B, 5.9| N, 14.0; 

C 27 H 28 FK 5°3 rc< I uires c » *6* 2 f H, 5.8; N, 14.3Z. 

The 4- (2-f luoro-4- (2-pyrldylmethoxy ) anilino ) -6-hydroxy- 
quinaxoline used as a starting material was obtained as follows t- 

Oslng an analogous procedure to that described in Example 1, 
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6-acetoxy-4-chloroquinasollne was reacted with 4-amino-3-fluorophenyl 
2-pyridylmetbyl ether to give 6-acetory-4- [2-fluoro-4-(2-pyridyl- 
swthoxy)anUlno)qulnaxollne in 94X yield. 

The material so obtained van hydrolysed using an analogous 
procedure to that described in Example 17 to give 

4-I2-fluoro-*-(2-pyridylwthojcy)anilinol-6-h7droryqulnacoline in 71X 
yield. 

Example 39 

A nizture of 6-hydrory-7-methory-4-[3-Bethyl-4-(2- 
pyrldylmethoxy)anillno]qulnasoline (1.25 g), 3-dlaethylaminopropyl 
chloride, hydrochloride salt (1.04 g), potass iua carbonate (2.2 g) and 
DHP (80 ml) vas stirred and heated to B0*C for 3 hours. The Mixture 
vas cooled to ambient temperature and partitioned between ethyl 
acetate and water. The organic phase was washed with water and with 
brine, dried (MgS0 A ) and evaporated. The material so obtained was 
recrystalllsed from a mixture of hexane and methylene chloride. There 
was thus obtained 6-(3-dinethylaninopropoxy)-7<methoxy-4-[3-Bethyl-4- 
(2-pyrldylmethosy)anlllno|quinazollne (0.81 g, 52X), m.p. 149-151*C; 
HUB Spectrum 1.97 (m, 28), 2.18 (s, 6H), 2.3 (s, 38), 2.43 (t. 21), 
3.93 (s. 3H), 4.16 (t, 28), 5.21 (s, 28), 7.03 (d. IB), 7.15 (s, IB), 
7.35 (m, 18), 7.49 (s, IB), 7.56 (m, 28), 7.62 (s, IB), 7.66 (m, IB), 
•8.37 (s, IB), 8.59 (m, IB), 9.34 (s, IB); 
Elemental Analysis: Pound C, 67.9| B, 6.7| N, 14.6| 
C 27 H 31 H 5°3 r «°.«**e« C, 68.5; B, 6.6; N, 14. 8X. 

The 6-hydroxy-7-methoxy.4-(3-methyl.4-(2.pyrldylmethoxy)- 
anlllnojqulnaxoline used as a starting material was obtained as 
follows f 

6,7-Dlmethoxyqulnazolin-4-one (European Patent Application HO. 
0 566 226, Example 1 thereof; 26.5 g) was added portionwlse to stirred 
nethanesulphonic acid (175 ml). L-Bethionine (22 g) was added and the 
resultant mixture was stirred and heated to reflux for 5 hours. The 
mixture was cooled to ambient temperature and poured onto a mixture 
(750 ml) of ice and water. The mixture was neutralised by the 
addition of a concentrated (401) aqueous sodium hydroxide solution. 
The precipitate was isolated, washed with water and dried. There was 
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thus obtained 6-hydroxy-7-Bethoxyqulnaxolln-4-one (11.5 g). 

After repetition of the previous reaction, a alxture of 
6-bydroxy-7-methoryquinazolin-4-one (14.8 g), acetic anhydride (110 
al) and pyridine (14 ml) was stirred and heated to 100*C for 2 hours. 
The alxture vas poured onto a Mixture (200 al) of ice and water. The 
precipitate vas isolated, washed with water and dried. There was thus 
obtained 6-acetory-7-methoxyqulnazolln-4-one (13 g, 75X)t 
HHR Spectrum 2.3 (s, 3B), 3.8 (e, 3H) f 7.3 (s, 1H), 7.8 (a, IB). 8.1 
(s, IB), 12.2 (broad s t 1H). 

After repetition of the previous steps, a alxture of 
6-acetoxy-7-nethoxyquina*olin-4-one (15 g), thlonyl chloride (215 al) 
and DM? (4.3 al) was stirred and heated to 90"C for 4 hours. The 
alxture was cooled to ambient teaperature and the thlonyl chloride was 
evaporated. There was thus obtained 6-acetoxy-4-chloro-7- 
aethoxyquinazollne, hydrochloride salt, which was used without further 
purification. 

Using an analogous procedure to that described in Example 1, 
6-acetoxy-4-cbloro-7-methoxyquinazoline, hydrochloride salt, was 
reacted with 5-aaino-2-tolyl 2-pyrldylaetbyl ether to give 
6-ace toxy- 7 -nethoxy- 4- [ 3 -methyl-4- ( 2-pyri dylaethoxy ) ani lino ) - 
quinazollne in 60S yield} 

MMR Spectrins 2.3 (s, 3H), 2.38 (s, 3H), 4.01 (s, 3H), 5.26 (s, 2H), 
7.1 (d, 1H), 7.34-7.48 (a, 4H), 7.58 (d, 1H), 7.89 (a, IB), 8.6 (a, 
2H), 8.84 (s, IB), 11.04 (s, IB). 

The material so obtained was hydrolysed using an analogous 
procedure to that described in Example 17 to give 6-hydroxy-7- 
aethoxy>4-[3-aethyl-4-(2-pyrldylBethoxy)anllino|quinazollne In 44Z 
yield, a.p. 234-235*C; 

HKH Spectruat 2.3 (s, 3B), 3.96 (s, 3H), 5.2 (s, 2H), 6.98 (d, IB), 
7.16 (a, IB), 7.35 (a, IB), 7.54 (a, 3B), 7.78 (s, IB), 7.88 (a, IB), 
8.35 (s. IB), 8.59 (m, IB), 9.18 (s, IB), 9.52 (s, IB). 

Example 40 

Using an analogous procedure to that described la Example 37, 
6-hydroxy-7-methoxy-4-(3-metbyl-4-(2-pyrldylaethoxy)anllino)- 
qulnazoliae was reacted with 2-dlmetbylaainoethyl chloride to give 
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6-(2-dli M thylaai a oethoxy)-7-«ethoxy-*M3-n«thyl.«-(2-pyrldyl ffl ethoxy)- 
anilinojquinasoline la 47X yield, a. p. 125-126-C; 

MB* Spectra.: 2.27 <s, 6B), 2.65 <t, 2B), 3.95 (s, 38), 4.2 (t, 2H), 
7.15 (a, IB), 7.2 (s, IB), 7.30 (a, IB), 7.57 (a, IB), 7.82 («, 1H), 
8.33 (s. IB), 9.43 (s, IB); 

Elemental Analysis: Found C, 66.7; B, 6.2| N, 14.8; 
C 26 B 29 M 5°3 °- 5H 2° ******* C, 66.7, H, 6.4; N, 14.95X. 

41 



Using an analogous procedure to that described In Example 38, 
6-hydroxyW- B ethory-4-[3-MtAyl-4-(2-pyTi(lyl«ethory)anillw>]^ 
qulnaxollne was reacted vlth 3-aorpholinopropyl chloride to give 7- 

■ethoxy-4-[3- He thyl-4-(2-i^id y l TO t±ory)anlllno]-6-(3-i«»rpholino- 
propoxy)quinasoline In 53Z yield; 

HHR Spectrum, 1.99 <t, 2B), 2.38 (t. 4B), 2.47 (t, 2B), 3.59 (t f 4B), 
3.94 (a. 3B), 4.18 <t. 2B), 5.22 (s, 2B), 7.03 (d, IB), 7.15 (s. IB), 
7.35 (a, IB), 7.53 (a, 3B), 7.85 (a, 2B), 8.38 (s, IB), 8.6 (d, IB), 
9.32 (s, IB); 

Elemental Analysis: Pound C, 66.0; B, 6.5; N, 13.0; 
^29"J3*5°4 °* 6H 2° C, 66.2; B, 6.55; N; 13.5X. 



42 



A nlxture of 6-aaino-4- [3-aethyl-*- (2-pyrldylmethory)anillno J - 
qulnazollae (0.78 g), acetic anhydride (1.1 ml) and DMA (8 ml) vas 
stirred at ambient temperature and the residue vaa triturated under 
■ethylene chloride. There vas thus obtained 

6-acet^ldo-4-I3-»etJiyl-4-(2-pyTldylaethory)anlllnoJquinaxollne (0.72 
g), a.p. 246-248*C; 

HMR Spectrua, 2.15 (s, 3B), 2.32 (s, 3H), 5.25 (s, 2B), 7.04 (d, IB), 
7.37 (a, IB), 7.57 (d, 3B), 7.74 (d, IB), 7.88 (a, 2B), 8.46 (s, IB), 
8.63 (a, 2B), 9.62 (s, IB), 10.22 (s, IB); 
Elemental Analysis: Found C, 69.0; B, 5.1; N, 17.5; 
WlM "quires C, 69.2; B, 5.3; H, 17.5X. 

The 6-aalno-4-I3-methyl-4-(2-pyrldylmethory)anlIinoJqulnaroline 
used as a starting material vas obtained as follovs:- 

A mixture of 6-nltroqulnazolln-4-one (8.25 g), thlonyl chloride 
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(90 ml) and DMF (0.6 ml) vas stirred and heated to reflux for 3 hours. 
The mixture vas evaporated and the residue vas dissolved In methylene 
chloride (75 ml). The solution vas cooled in an Ice-hath and 
trlethylamlne (5.4 ml) vas added drop vise. Xsopropanol (100 ml) and a 
solution of 5-amlno-2*tolyl 2-pyrldylmethyl ether (10.1 g) in 
Isopropanol (100 ml) vere added In turn and the mixture van 
concentrated by evaporation of the methylene chloride. A further 
portion of isopropanol (150 ml) vas added and the mixture vas heated 
to reflux for 2 hours. The mixture vas stored at ambient temperature 
for 16 hours. The solid vas isolated and washed vith diethyl ether. 
There vas thus obtained 4-{3-methyl-4-(2-pyridylmethoxy)anilino]*6- 
nltroquinaxollne (13.3 g) which vas used without further purification. 

A mixture of a portion (1.75 g) of the material so obtained and 
ethanol (40 ml) vas added portionvise to a stirred mixture of stannous 
chloride dihydrate (4.1 g) and ethanol (15 ml) which vas stirred and 
heated to 60*C. The resultant mixture vas heated to reflux for 2 
hours. The mixture vas allowed to cool to ambient temperature and to 
stand for 40 hours. The precipitate vas Isolated and the filtrate vas 
evaporated. The Isolated solid and the residue from the filtrate vere 
combined and partitioned between ethyl acetate and a concentrated 
(301) aqueous ammonium hydroxide solution. The two-phase mixture vas 
filtered and the organic phase vas separated, vashed with brine, dried 
-(HgS0 4 ) and evaporated. The resultant residue vas purified by column 
chromatography using a 9:1 mixture of methylene chloride and methanol 
as eluent. The material so obtained vas triturated under ethyl 
acetate. There vas thus obtained 6-amino-4-l3-nethyl-4- 
( 2-pyrldylae thoxy ) anillno ] quinaxollne (0.88 g f 551) 9 
NHR Spectrumi 2.29 (s, 3H), 5.2 (s, 2H), 5.45 (broad s, 2H), 6.98 (d 9 
1H), 7.21 (m, IB), 7.35 (m v 2H), 7.48 (d, 1H), 7.55 (a, 3H), 7.86 (m, 
1B) 9 8.25 (s, 1H), 8.59 (m f 1H) 9 9.12 (s 9 1H). 

Example 43 

Concentrated hydrochloric acid (0.235 ml) vas added to a stirred 
mixture of 2-methoxyacetaldehyde dimethyl acetal (3.58 ml) and water 
(16 ml). The mixture vas stirred at ambient temperature for 2 hours. 
The resultant mixture vas neutralised by the addition of a saturated 
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aqueous sodium bicarbonate solution. The mixture so obtained was 
added to a stirred suspension of 6-aaino-4-I3-methyl-4-(2-pyridyl- 
netboxyanillnojquinaxollne (2 g) In a nlxture of ethanol (50 nl) and 
glacial acetic acid (0.65 nl). Sodium cyanoborohydrlde (0.71 g) van 
added and the resultant nlxture eas stirred at aablent temperature for 
16 hours. The mixture vas baslfled to pB8 by the addition of a 
saturated aqueous sodium bicarbonate solution and the mixture vas 
evaporated. The residue vas partitioned betveen methylene chloride 
and vater. The organic phase vas vashed vitb brine, dried (BgS0 4 ) and 
evaporated. The residue vas purified by column chromatography using a 
9,1 ■ixture of methylene chloride and methanol as eluent. The 
material so obtained vas triturated under a mixture of methylene 
chloride and diethyl ether. There vas thus obtained 
6- (2-aethoxyethylanino) -4- [3-nethyl-4- (2-pyridylmethoxy ) aniline | - 
qulnasollne (1.7 g), m.p. 188-190»Cj 

HHR Spectrin, 2.3 (s, 3B), 3.3* (s, 3H). 3.4 (t. 2B), 3.6 (t, 2B), 5.2 
(s, 2B), 6.09 (t. IB), 7.02 (d. IB), 7.2-7.38 (■, 3B), 7.47-7.59 (m, 
4B), 7.86 (m, IB), 8.25 (s, IB), 8.59 (m, IB), 9.18 (s, 1H), 
Elemental Analysis: Pound C, 68. 7| B, 6. Of N, 16. 6; 
C 24 H 25 H 5°2 °- 2H 2° re « ul "« C, 68.8, B, 6.1| M, 16.71. 

Example 46 

A mixture of 6-amlno-4-(3-nethyl-4-(2-pyrldylmethoxy)- 
anlllnojqulnaiollne (4.2 g), 2-chloroacetyl chloride (0.95 ml) and DBA 
(15 ml) vac stirred at anblant temperature for 3 hours. The mixture 
vas evaporated and the residue vas triturated under acetone. There 
vas thus obtained 6-(2-chloroacetamldo)-4-[3-methyl-4-(2- 
pyridylaethoxy)anlllno)qulnazollne, hydrochloride salt (5.4 g), 
m.p. >250*C| 

NHR Spectrins 2.3 (s, 3B), 4.43 (s, 2B), 5.28 (s, 2B). 7.11 (d, IB), 
7.36-7.48 (m, 3B), 7.61 (d, IB), 7.95 (m, 2B), 8.13 (m, IB), 8.63 (m, 
IB), 8.8 (s, IB), 9.02 (d, IB), 11.18 (s, IB), 11.53 (s, 1B)| 
Elemental Analysis* Pound C, 57.6» B, 4.4| M, 14. 6» 
C 22 *2 0 a3i s Q 2 BC1 O.SBjO requires C, 57.6i B, 4.6| N, 14.6X. 
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toggle 45 

A mixture of 6-(2-chloro*cetaaldo)-4-[3-nethyl-4-(2-p7ridyl- 
metboxy)anllino)quinaxoline (5.3 g), a solution of methylamlae la 
ethanol (33X, 70 ml) and DMA (200 ml) vat stirred at ambient 
temperature for 3 hours. The mixture was evaporated. Vater (450 al) 
and a concentrated (301) aqueous ammonium hydroxide solution were 
added in turn to the residue to give a precipitate. The solid vas 
isolated, washed vith vater and dried. The naterlal so obtained vas 
purified by column chromatography using a lOtltO.l mixture of 
methylene chloride, methanol and aqueous ammonium hydroxide solution 
as eluent. The material so obtained vas triturated under a mixture of 
methylene chloride and diethyl ether. There vas thus obtained 6-(2- 
methylaminoace tamido) -4- {3-methyl-4- (2-pyridylmethoxy) anillno) - 
quinasollne (3.5 g), m.p. 219-223*C, 

HMR Spectrumt 2.29 (s, 3B), 2.38 (s. 3B), 5.21 (s. 2H), 7.02 (d, IB), 

7.36 (m f 1H), 7.55 (m, 3B), 7.72 (d, IB), 7.87 (m, IB). 8.09 (m, IB). 
8.44 (s, 1H), 8.58 (m, 2B), 9.58 (s, IB), 

Elemental Analysis: Found C. 67.2, B t 5.5; N, 19. 5, 
C 24 H 24 M 6°2 c » « 7 -3> »» 5.65, H, 19.6X. 

Example 46 

Using an analogous procedure to that described in Example 42 
.except that the reaction product vas purified by column chromatography 
using increasingly polar mixtures of methylene chloride and methanol 
as eluent, 6-anino-4-(2-fluoro-4-(2-pyridylmethoxy)anlllno] quinasollne 
vas reacted vith acetic anhydride to give 6-acetaaido-4- [2-f luoro- 
4-(2-pyrldylmethoxy)aniliao]quinaxoline t hydrochloride salt, In 16Z 
yield* 

HUH Spectrumt 2.15 (s, 3B) f 5.26 (s, 2B), 6.93 (m, IB), 7.06 (m, IB), 
7.38 (m, 2B), 7.57 (d, IB), 7.73 (d, IB), 7.82 (m, IB), 7.88 (m, IB), 

8.37 (s, IB), 8.62 (m^ 2B), 9.6 (broad s, IB), 10.23 (broad s, IB); 
Elemental Analysis: Found C, 60. lj B, 4.4, N, 15.3, 
C 22 B 18 rN 5°2 HC1 °- 15H 2° r «l«l*«« 59.7, B, 4.4, N, 15.8Z. 

The 6-amlno-4- (2-f luoro-4- (2-pyrldylmethory) anillno] quinasollne 
used as a starting material vas obtained as follows :- 

Using an analogous procedure to that described in the first 
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paragraph of the portion of Example 42 vhich is concerned with the 
preparation of starting materials. 4-cbloro-6-nitroquinaxollne was 
reacted with 4-aminoO-fluorophenyl 2-pyridylaethyl ether to give 

4-[2-fluoro-«-(2-pyridyljiethory)«nilino]-6-nitroquln«zollne In 98X 
yield. 

A mixture of the material to obtained (12 g), 10X 
palladlm-on-cArbon (1.2 g) end ethanol (1.2 L) vas heated to 50»C and 
•tlrred under an atmosphere of hydrogen for 4 hours. The mixture vas 
cooled to ambient temperature and filtered. The filtrate vas 
evaporated. The residue vas suspended in water and the mixture vas 
baslf led by the addition of a dilute aqueous sodium carbonate 
solution. The resultant solid vas Isolated, washed vlth water and 
dried. There vas thus obtained 6-amino-4-(2-fluoro-4-(2- 
pyridylmethoxy)anilino]quina2oline (5.3 g) which was used without 
further purification. 



Osing an analogous procedure to that described in Example 43, 
6-aaino-4- |2-f luoro-4-(2-pyridylmethoxy)anillno]quinaxoline was 
reacted with 2-methoxyacetaldehyde dimethyl acetal to give 4- [2- 
fluoro-4- ( 2-pyridylaethoxy) anllino J -6- ( 2-nethoxyethylaalno) - 
quinasollne in S2X yield; 

.HHR Spectrum. 3.33 (s, 3B), 3.35 (t. 2H). 3.57 <t. 2H>, 5.22 (s, 2B). 

6.13 (t, IB), 6.94 (m, IB), 7.05 (m. 1H>, 7.19 (d, 1H), 7.29 (m, IB), 

7.38 (a. 2B), 7.5 (d, IB), 7.56 (d f IB), 7.86 (m, IB), 8.19 (s. IB), 

8.62 (d, IB), 9.18 (broad s, IB); 

Blemental Analysis* Found C, 64.0; B, 5.4; H, 15.9; 

W!A 0.7Bj0 requires C, 63.9; B, 5.4; H, 16.22. 

Example 48 

Oslag an analogous procedure to the second paragraph of the 
portion of Example 42 which is concerned with the preparation of 
starting materials except that the reaction product was purified by 
column chromatography using increasingly polar mixtures of methylene 
chloride and methanol, 4- [ 3-chloro-4- (2-pyridylaethoxy ) anllino ) -6- 
nitroqulnasollae was reduced with stannous chloride dlhydrate to give 
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6-aaino-4-[3-chloro-4-(2-pyridylxnethoxy)anilinolquinazoline In 64X 
yield, 

MB Spectruat 5.26 (s, 2B), 7.22 (a, 2B), 7.26 (a, IB), 7.31 (d, IB), 
7.37 (a, IB), 7.52 (d, IB), 7.58 (d. IB). 7.88 (a, IB), 8.04 (d, IB), 
8.33 (s, IB), 8.69 (a, IB). 

The *-[3-chloro-4-(2-pyrid7Lnethoxy)anilinoJ-6-nltroquinA2olln« 
used at * starting aaterlal was obtained as follows t- 

Using an analogous procedure to that described in the first 
paragraph of the portion of Example 42 which is concerned with the 
preparation of starting materials, 4-chloro-6-nltroquinazoline was 
reacted with 4-amino-2-chlorophenyl 2-pyrldylaethyl ether to give the 
required starting aaterlal in SOX yield. 

Bxaaple 49 

Using an analogous procedure to that described in Example 43, 
6-aBino-4-(3-chloro-4-(2-pyrldylBethosy)anilinoJquinasoline was 
reacted with 2-nethoxyacetaldehyde dlaethyl acetal to give 

4-(3-cUoro-4-(2-pyridylBethoxy)anlllno)-6-(2>aethoxyethylaBlno)- 
qulnasollne in 67X yield; 

NMR Spectruat 3.33 (s, 3B), 3.38 (a, 2B), 3.63 (t, 2B), 5.3 (s, 2B)» 
6.18 (t, IB), 7.2 (d, IB), 7.27 (d, IB), 7.35 (a, 2B), 7.53 (d, IB), 
7.6 (d, IB), 7.73 (a, IB), 7.9 (a, IB), 7.98 (d, IB), 8.33 (s, IB), 
8.6 (d, IB), 9.3 (broad s, IB)} 

Eleaental analysis! Found C, 60.3X; B, 4.9, N, 15.0| 
CjjBjjCIHjOj 1.07B 2 0 requires C, 60.7; H, 5.3; B, 15.4X. 

Exaanle 50 

A stirred suspension of 3-aorpholinopropionaldehyde dlaethyl 
acetal (3.8 g) in water (30 al) was acidified to pBl by the addition 
of concentrated hydrochloric acid. The mixture was heated to 40*C for 
90 minutes. The aizture was brought to pH6 by the addition of a 
saturated aqueous sodiua bicarbonate solution. 

Approximately one half of this mixture was added to a stirred 
mixture of 6-amlno-7-methoxy-4-[3-metbyl-4-(2-pyridylmethoxy)anilino]- 
quinazoline (1.16 g) and ethanol (300 al). Sodiua cyanoborobydride 
(0.244 g) was added and the acidity of the aizture was adjusted to pB4 
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to S by the addition of glacial acetic acid. The mixture vaa stirred 

at ambient temperature for 16 hours. A second portion of sodium 

cyanoborohydride (0.11 g) was added and the mixture vaa stirred at 

ambient temperature for 66 hours. The mixture -was evaporated and the 

residue vas purified by column chromatography using increasingly polar 

mixtures of ethyl acetate and methanol as eluent. The material so 

obtained vas dissolved in ethyl acetate and a saturated solution of 

hydrogen chloride gas In ethyl acetate vas added dropvise. The 

resultant solid vas isolated, washed with ethyl acetate and vlth 

diethyl ether and dried. There vas thus obtained 7-nethoxy-4-[3- 

methyl-4-(2-pyrldylBethory)»nniiio].6-(3-nu>rphollnopropylaaiiio)- 
quinasollne, trihydrochlorlde salt (0.85 g)j 

MMR Spectrum* 2.14 (t, 2B), 2.34 (s, 3B), 3.1 (m, 2B), 3.27 (t, 2B). 

3.52 (m, 4B), 3.93 (m f 4B), 4.06 (s, 3B), 5.48 (s, 2H), 7.13 (d, 18), 

7.23 (s, 1H), 7.53 (m, IB), 7.57 (s, IB), 7.81 (m, 2B), 8.0 (d, IB), 

8.38 (m, IB). 8.63 (s, IB), 8.85 (d, IB); 

Elemental Analysis* Pound C, 47.0, B, 6.7, N, 11.1, 

WlWS 3HC1 6 * 5H 2° C, 47.0, B, 6.8, H, 11.3%. 

The 6-a"ino-7-methoxy-4-|3-methyl-4-(2-pyridylmethoxy)anilino)- 

qulnazoline used as a starting material vas obtained as follow. « 

A mixture of 4-chloroanthranllic acid (17.2 g) and formamide (10 

■1) vas stirred and heated to 130»C for 45 minutes and to 175»C for 75 
.minutes. The mixture vas allowed to cool to approximately 100-C and 

2-(2-ethoxyethoxy)ethanol (50 ml) vas added. The solution so formed 
vas poured into a mixture (250 ml) of. ice and water. The precipitate 
vas isolated, vasbed with water and dried. There vas thus obtained 7- 
chloroquinazolin-4-one (15.3 g, 85X). 

A portion (6 g) of the material so obtained vas added 
portionwise to a stirred mixture of concentrated sulphuric acid (12 
ml) and fuming nitric acid (12 ml) which had been cooled to 0«C. The 
mixture was stirred at ambient temperature for 30 minutes and then 
heated to 1WC for 30 minutes. The mixture vas cooled to ambient 
temperature and poured onto a mixture of ice and vater. The 
precipitate vas Isolated, washed vlth vater and dried. There vas thus 
obtained 7-chloro-6-nitreeulnatolin-4-one (6.89 g). 

A mixture of a portion (4 g) of the material so obtained, 
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tblonyl chloride (30 ml), phosphoryl chloride (5 ml) and DBF (10 
drope) was stirred and heated to reflux for 4 hoars. The mixture vas 
evaporated. There vas thus obtained 4,7-dicbloro-6-nitroquinazoline 
as a solid which vas used without further purification. 

Osing an analogous procedure to that described in Exaaple 1, 
4 , 7-dichloro-6-ni troquinazoline was reacted with 5-amlno-2-tolyl 2- 
pyridylnethyl ether to give 7-chloro-4-[3-metbyl-4-(2- 
pyridylnethoxyjanillno] -6-nitroquina2oline in 81X yield. 

After appropriate repetition of the previous steps, sodium 
methozlde (11 g) was added portlonwise to a stirred mixture of 

7-chloro-4-(3-«etbyl-4-(2-pyridylBethoxy)anilinoJ-6-nitroquina*oline 
(20 g) and DHSO (200 nl) which was cooled in a water bath to 
approximately WC. The resultant mixture was stirred at ambient 
temperature for 4 hours. The mixture was poured slowly onto a mixture 
of ice and water. The precipitate was isolated to give 

7HMthoxy-4-|3Hsethyl-4-(2-pyridyliiethoxy)anilino)-6-nitroquinaroline 
(16.5 g) which was used without further purification. 

The material so obtained was reduced with stannous chloride 
dihydrate using an analogous procedure to that described in the second 
paragraph of the portion of Example 42 which is concerned with the 
preparation of starting materials. There was thus obtained 6-aaino-7- 

methoxy-4-[3-nethyl-4-(2-pyridylaethory)anilinolquinaxoline in 30X 
yield} 

MMR Spectrum* 2.26 (s, 3H), 3.97 (s, 3H), 5.2 (s, 2H), 6.97 (d, 1H), 
7.06 (s. 1H). 7.35 («, 1H), 7.42 (s, 1H), 7.55 (m, 3H), 7.85 (m, 1H), 
8.08 (n, 1H), 8.25 (s, 1H), 9.04 (s. 1H). 

The 3-morpholinoproplonaldehyde dimethyl acetal used as a 
starting material was obtained as follows t- 

Borphollne (11.9 g) and potassium carbonate (11.3 g) were added 
in turn to a stirred solution of 3-bromoprolonaldehyde dimethyl acetal 
(5 g) in toluene (80 ml) and the mixture was stirred at ambient 
temperature for 16 hours. The mixture was filtered and the filtrate 
was evaporated. The residue vas purified by colon chromatography 
using increasingly polar mixtures of- methylene chloride and methanol 
as eluent. There was thus obtained 3-morphollnoproplonaldehyde 
dimethyl acetal (3.82 g). 
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Emmie 31 

O.ing an analogous procedure to that described In Example 1 

•wept that the product vaa recty.talli.ed fro. a mixture of methanol 

«d ethanol. 6-bromo-4-chloroauinaaoline (European Patent Application 

0 520 722, Example 9) vaa reacted with 5-aaino-2-tolyl 

2-pyridylnethyl ether to give 6-broao-4-[3-itethyl-4.(2- 

pyridyl»ethoxy)anilinojquina.olin., dihydrochloride salt, in 681 
yield, ».p. 232-234'C, 

^Spectrum, 2.3 (.. 3H>. 5.35 (a. 2H), 7.13 (., 1H). 7.52 (.. 3H). 
7.63 (d, U), 7.9 <d, 1H), 8.08 (., «>, 8.25 (., IB), 8.7 (., 1H), 
8.92 (., IH). 9.17 (d, 1H), 11.62 (d, 1B)| 
Elemental Analysis, Found C, 48.4, H, 4.2, M, 10.6, 
C 21 H 17 BrH 4 0 2HC1 l.SHjO require. C. 48.4, H, 4.25, K, 10. 7X. 

Example 52 

The following illuetrate representative pharmaceutical dosage 
forms containing the compound of formula I, or a 
pharm.ceutically.accept.ble salt thereof (hereafter compound X), for 
therapeutic or prophylactic use in humans « 

(») Tablet I , M 

mg/tablet 

Compound Z 10Q 

Uctose Ph.Eur [[[[[[ 182 75 

Croscarmellose sodium 12>0 

haiae starch paste (5X w/v paste) 2.25 

Magnesium stearate 3 0 
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(b) Tablet II nx/tablet 

Compound X 50 

Lactose Fh.Eur 223.75 

Croscarnellose sodlun $.o 

Maize starch I 5>0 

Polyvinylpyrrolidone (5X w/v paste) 2.25 

Magnesium stearate 3. 0 

(c) Tablet III n«/tablet 

Conpound X 1#0 

Lactose Ph. Eur*. 93.25 

Croscarnellose sodium 4.9 

Maize starch paste (52 v/v paste) 0.75 

Hagneslun stearate 1.0 

(d) Ca£sule w/capsnle 
Conpound X... ............ ................. jo 

Uctose Ph. Bur 488 . 5 

Hagneslun stearate X.5 

(•) Injection I ( 50 nx/nl ) 

Conpound X 5.0X v/* 

1M Sodlua hydroxide solution 15. OX v/v 

0.1M Hydrochloric acid 
(to adjust pH to 7.6) 

Polyethylene glycol 400 4.5X w / v 

Water for injection to 100X 

<f) Injection II (lOng/nl) 

Conpound * 1.0X v/v 

Sodlun phosphate BP 3.6X v/v 

0.1H Sodlun hydroxide solution 15. OX v/v 

Water for injection to 100X 
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(8) Intectlon III (lag^buffered to p H6) 

0.1X v/v 

Sodlun phosphate BP 2#26x m/w 

Citric acid 0<38x w/v 

Folyethylene glycol 400 3.5^ v/v 

Vater for Injection to 100X 



Hote 

The above formulations nay be obtained by conventional 
procedures veil known in the pharmaceutical art. The tablets (a)-(c) 
■ay be enteric coated by conventional Beans, for exaaple to provide a 
coating of cellulose acetate phthalate. 
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An aniline derivative of the fonmla I 




wherein.!. 1, 2 er 3 and each R 1 i. independently halogeno. hydroxy. 
•Mno, hydroxyzine, ureido, trifluoronethory, (l-4C)alkyl, 

m^!^' (2 ' 4C>alkan0yl0,t7 ' ( 2 -*C)Mlkenyloay. (2-4C)alkynylory. 

(lOC)alkylenedioxy, <l-4C).lkyla«i»o, di-((l-4C)alkyl,a*no. 

pyrrolidin-l-yl, piperidino, ■orpholino, pipera*in-l-yl, 

Ml-4C)alkyl p iperazin-l-yl, (l-4C)alkylthio, halogeno- (2-4C)alkoxy. 
.hydro*y-(2-4C)alkory, (l-4C).lkoxy-(2-4C)alkoxy. a»ino-<2-4C)alkoxy. 

(l-4C)alk y lamino.(2-4C)alIcory, di-r(l-4C)alkyl]amino-<2-4C)alkoxy, 

pyrrolidin-l-yl-(2-4C)alkoxy, piperidino- (2-4C)alkoxy, 
■orpholino- (2-4C)alkoxy, plperazln-l-yl-(2-4C)alkoxy, 
♦-(i-4C)alkyl P i per axin-l-yl-(2-4C)alko«y, hydroxy- (2- 4C)alkyla»ino- 

(2-4C)alkory, di-[hydrory-(2-4C)allyl]anlno-(2-4C)alkoxy, 

(l-4C)alkory-(2-4C)alkylaaino-(2-4C)alkory, di-[(l-4C)alkoxy-(2-4C)- 

alkyl]anino-(2-4C)alkory, a«ino-(2-4C)alkylaitino-(2-4C)alkory, 

di- { aaino- (2-4C) alkyl J amino- (2-4C) alkory , 

( 1-4C) alkylaaino- (2-4C) alkylaaino- (2-4C)alkory , 

dl-I(l-4qalkylaiiino-(2-4C)alkylJaodiu)-(2-4C)alkory t 

di-[(l-4C)alkyl)az»ino-(2-4C)alJ l ylanino-(2-4C)alkory, 

di-{di-r(l-4C)alkylJamino-(2-4C)altyl}aaino-(2-4C)alkory, 

pyrrolidin-l-yl-(2-4C)alkyWno-(2-4C)alkoxy f 
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piperidino-(2-4C)alkylanino-(2-4C)alkoxy, 
Borpholino-(2-4C)alkylamiDo- ( 2-4C)alkoxy, 
plperaxln- 1-yl- ( 2-4C ) alkylaalno- ( 2-4C) alkoxy , 
4-(l-4C)alkylpipera*ln-l-yl-(2-4C)alkylamlno-(2-4C)alkoxy, 
(l-4C)alkylthio- (2-4C)alkoxy, (l-4C)alkylsulphinyl-(2-4C)alkoxy, 
(l-4C)alkylfiulphonyl-(2-4C)alkoxy, halogeno- ( 2 - 4C ) alkylaalno , 
hydroxy-(2-4C)alkylanino, ( 1 - 4C ) alkoxy- ( 2 - 4C ) alkylaalno , 
aalno- (2-4C) alkylaalno, ( 1 -4C) alkylaalno- ( 2 -4C ) alkylaalno , 
dl-t(l-4C)alkyl]aalno-(2-4C)alkylaalno, 

pyrrolidln- 1-yl- ( 2-4C )alkyla*ino , plperldlno-(2-4C)alkylaalno, 

aorphollno- (2-4C) alkylaalno, piperaxln-1-yl- ( 2-4C) alkylaalno , 

4- ( l-4C)alkylplperaxln- 1-yl- ( 2-4C) alkylaalno , 

hydroxy- ( 2-4C) alkylaalno- ( 2-4C ) alkylaalno , 

dl- [hydroxy- (2-4C) alkyl) aalno- (2-4C)alkylanlno, 

( l-4C)alkoxy- (2-4C) alkylaalno- (2-4C)alkylaalno, 

dl- J ( l-4C)alkoxy- ( 2-4C) alkyl ] aalno- (2-4C) alkylaalno , 

aalno-(2-4C)alkylaalno-(2-4C)alkylaalno, 

dl-[aalno-(2-4C)alkyl|aalno-(2-4C)alkylaalno, 

( 1-4C) alkylaalno- (2-4C)alkylaalno- ( 2-4C) alkylaalno , 

dl-((l-4C)alkylaalno-(2-4C)alkyllaBlno-(2-4C)akylaBlno, 

dl-[(l-4C)alkylJaBino-(2-4C)alkylaalno-(2-4C)alkylaalno, 

dl- { dl- 1 ( 1-4C) alkyl ) aalno- (2-4C) alkyl} aalno- (2-4C) alkylaalno , 

.pyrrolldln-l-yl-(2-4C) alkylaalno- (2-4C)alkylaalno, 

piperidlno-(2-4C)alkylaalno-(2-4C)alkylaaino, 

aorphollno- (2-4C)alkylaalno-(2-4C)alkylaalno, 

piperazin-l-yl-(2-4C)alkylaalno-(2-4C)alkylaalno, 

4-(l-4C)alkylplperazin-l-yl-(2-4C)alkylaalno-(2-4C)alkylaalno, 

H- ( 1-4C) alkyl-halogeno-<2-4C)alkylaalno, 

N- ( 1-4C) alky 1-hydroxy- (2- 4C) alkylaalno, 

N-(l-4C)alkyl-(l-4C)alkoxy-(2-4C)alkylaaino, 

dl- [ halogeno- ( 2 -4C) alkyl] aalno, dl- (hydroxy- ( 2- 4C) alkyl ) aalno , 

di-[(l-4C)alkoxy-(2-4C) alkyl) aalno, (2-4C)alkanoylaalno, 

2-oxopyrrolldln-l-yl, 2-oxopiperidln-l-yl, 

halogeno-(2-4C)alkanoylaalno, hydroxy- (2-4C)alkanoylaaino, 

( 1 - 4C) alkoxy- ( 2-4C ) alkanoylaalno , (3-4C)alkenoylaalno, 

(3-4C)alkynoylaalno, (2-4C)alkanoyloxy-(2-4C)alkanoylaalno, 
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amino- (2-4C) alkanoylaaino , (l-4C)alkyl«aiio-(2-4C)alkanoyla^ > 
dl- [ ( l-4C)alkyl]amino-(2-4C)alkanoylamlno, 

pyrrolldin-l-yl-(2-4C)alkanoyljuilno, piperidino-(2-4C)alkanoylaa±no. 

■orpholino- (2-4C)alkanoylaaino, plperaziji-l-yl-(2-4C)alkanoylamino, 

4-(l-4C)alkylpiperaxln-l-yl-(2-4C)alkanoyltaino f 

(l-4C)alkylthio-(2-4C)alkanoylamlao, 

(l-4C)alkyl8ulphinyl.(2-4C)alkanoyl«nlno f 

(l-4C)alkyl6ulpbonyl-(2-4C) alkanoylamlno , 

H-(l-*C)alkyl-(2-4C)alkanoylaalno, 

H- ( l-4C)alkyl-haIogeno-(2-4C) alkanoylamlno , 

M-(l-4C)alkyl-hydroxy-(2-4C)alkanoylaalno f H-(l-4C)alkyl-(l-4C)alkoxy- 
(2-4C)alkanoylaaino, N- ( 1-4C) alkyl- (3-4C) alkenoylamino or 
M- ( 1 -4C)alkyl- ( 3-4C) alkynoylamino , 

and wherein any of the above-mentioned R l aubstituents comprising a 
CH 2 ("ethylene) group which is not attached to a halogeno, SO or S0 2 
group or to a N, 0 or 8 atom optionally bears on said CHj group a 
substltuent selected from hydroxy, amino, (l-4C)alkoxy, 
(1-4C) alky lan ino and dl- [ ( l-4C)alfcyl ) aalno t 
n is 0, 1, 2 or 3 and each B 2 is independently halogeno, 
trlfluoroaethyl, hydroxy, amino, nltro, cyaao, (l-4C)alkyl, 
(l-4C)alkoxy, (l-4C)alkylamlno, di-|(l-*C)alkyl)amlno or 
(2-4C)alkanoylaminof 

.X la a group of the formula CO, C(R 3 ) 2§ CH(0R 3 ), C(R 3 ) 2 -C(R 3 ) 2 , 
C(R )-C(R 3 ), C-C, CH(CH), 0, S, SO, K> 2 , COKR 3 , S0 2 NR 3 , HR 3 CO, MR 3 S0 2 . ' 
0C(R ) 2 , SC(R 3 ) 2 , C(R 3 ) 2 0 or C(R 3 ) 2 S wherein each R 3 Is Independently 
hydrogen or (l-4C)alkyl| and 

Q is a phenyl or naphthyl group or a 5- or 6-membered heteroaryl 
aolety containing 1, 2 or 3 heteroatoms selected from oxygen, nitrogen 
and sulphur, which heteroaryl moiety is a single ring or is fused to a 
benso ring, and wherein said phenyl or naphthyl group or heteroaryl 
aolety is optionally substituted with 1, 2 or 3 substltueats selected 
from halogeno, trlfluoroaethyl, cyano, carbamoyl, hydroxy, amino, 
nltro, (l-4C)alkyl, (l-4C)alkoxy, (l-4C)alkylamino, 
dl-((l-4C)alkyl| amino, (2-4C)alkanoylaaino, N- ( 1 -4C ) alkylcar baaoyl and 
H,N-di- ( ( 1-4C) alkyl J carbamoyl} 
or a pharaaceutlcally-acceptable salt thereof. 
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2. An aniline derivative of the formula I at claimed in claim 1 

wherein ■ is 1 with the substltuent located at the 6-positlon or ■ is 
2 with the substltuenta located at the 6- and 7-poa itiona and each R 1 
la fluoro, chloro, broao, hydroxy, amino, aethoxy , ethoxy, acetoxy, 
aethylanlno, e thy lanino, 2-bromoethoxy, 2,2,2-trlfluoroethoxy, 
2-hydroxyethoxy, 2-aethoxyethoxy, 2-ethoxyethoxy, 2-nethylaainoethoxy, 
2-ethylaainoethoxy, 3-methylamlnopropoxy, 3-ethylaninopropoxy, 

2- dimethylaminoethoxy, 2-dlethylaminoethoxy, 3-dimethylaminopropoxy, 

3- diethylaainopropoxy, 2- (pyrrolidine 1-yl) ethoxy, 
3-(pyrrolidin-l-yl)propory. 2-piperldlnoethoxy, 3-piperldinopropoxy, 

2- norpholinoethoxy, 3-aorphollnopropoxy, 2- (piperaxin-l-yl)ethoxy , 

3- (piperazin-l-yl)propoxy, 2-(4-aethylpiperasln-l-yl)ethoxy, 
3-(4-aethylplperaxin-l-yl)propoxy, 2-hydroxyethylaaino, 

2 -methoxyethy laaino , 2-ethoxyethylaaino, 3-nethoxypropylamino, 
2 - d iae thy laaino ethyl amino , 3-diae thy laainopropy lanino, 
2-(pyrrolidin-l-yl)ethylaaino, 3- ( pyr rolldin- 1 -yl ) propylaaino , 
2-piperidinoethy laaino , 3-plperldlnopropylaaino, 
2-norpholinoethylanino , 3-norpholinopropylanino, 
2-(piperazin-l-yl)ethy laaino, 3- (piperaz in- 1-yl) propylaaino, 

2- ( 4-aethylpiperaxin- 1 -yl ) ethylanino , 

3- ( 4-aethylpiperaxin- I -yl ) propylaaino , acetaaido, 2-chloroacetaaido, 
2 -aethylaainoacetaaido , 2-ethylaalnoacetaaldo, 

.2-diaethylaainoacataaido or 2-dlethylaainoacetaaido, or (B 1 ) a la a 
6 , 7-aethylenediory group i 

n ia 0, 1 or 2 and each R 2 is independently fluoro, chloro, broao, 
cyano, methyl or ethyl j 

Z ia a group of the formula CO, C(R 3 ) 2 , CH(0R 3 ), 0, S, S0 2 , COMR 3 , 
SOjNR 3 , HR 3 C0, MR 3 S0 2 , 0C(R 3 ) 2 or SC(R 3 ) 2 wherein each R 3 ia 
independently hydrogen or methyl % and 

Q la a phenyl group which la optionally substituted with 1 or 2 
substltuenta selected from fluoro, chloro, broao, trifluoromethyl, 
cyano, carbamoyl, methyl and aethoxy, or Q is a 5- or 6-membered 
heteroaryl moiety selected from furyl, thlenyl, oxazolyl, iaidaxolyl, 
thiaxolyl, pyr idyl, pyrlaidinyl and 1,2,4-trlaxolyl which is 
optionally substituted with 1 or 2 substltuenta selected from fluoro, 
chloro, methyl, ethyl, aethoxy and ethoxy; 
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or a pharaaceutlcally-acceptable salt thereof. 

3. an aniline derivative of the foraula I as clalaad in claia 1 

vherein a is 1 with the substltnent located at the 6-posltlon or ■ is 
2 with the substituents located at the 6- and 7-posltlons and each I 1 
is hydroxy, aaino, aethoxy, ethoxy, acetoxy, aethylaaino, ethylaaino, 
2-broaoethoxy, 2 , 2 , 2- trlfluoroethoxy , 2-hydroryethoxy, 
2-aethoxyethoxy, 2-ethoxyethoxy, 2-aethylaalnoethoxy, 
2-ethylaalnoethoxy, 3-methylaninopropory, 3-ethylaainopropory, 

2- di-ethyla-inoethoxy, 2-diethyWnoethoxy, 3-di-thylaadnopropoay. 

3- diethylaainopropoxy, 2-hydroryethylaaino, 2-nethoryetbylaaino, 
2-ethoxyethylaaino, acetaaldo, 2-chloroacetaaido, 
2-aethylaainoacetaaido , 2-etbylaainoacetanido, 

2-dlaethylaalnoacetaalde or 2-diethylaninoacetaaido, or (R l ) is a 
6,7-aethylenedloxy group; " 

n is 0 or n is 1 and R 2 is fluoro, chloro, cyano, methyl or ethyl, 
X is a group of the foraula CO, C(R 3 ) 2 , CH<OR 3 ), 0f S, SO.. CONR 3 , 
SOjHR . 0C(R 3 ) 2 or SC(R 3 ) 2 vherein each R 3 is independently hydrogen 
or ne thy 1; and 

0 is a phenyl group which is optionally substituted with 1 or 2 
substituents selected froa fluoro, chloro, brono, trifluoronethyl, 
cyano and carbaaoyl, 

•or Q is a 5- or 6-aeabered heteroaryl aoiety selected froa furyl, 
thlenyl, pyrldyl, oxasolyl, iaidaxolyl, thiaxolyl, pyriaidlnyl and 
1,2,4-triazolyl which is optionally substituted with 1 or 2 
substituents selected froa fluoro, chloro, aethyl, ethyl, aethoxy and 
ethoxyi 

or a pharaaceutleally-acceptable salt thereof. 

4. An aniline derivative of the foraula I as clalaed in claia 1 

vherein a is 1 or 2 and each R l is hydroxy, aethoxy, ethoxy, 

2-hydroxyethoxy, 2-aethoxyethoxy, 2-Bethylaainoethoxy or 

2-diaethylaainoethoxy, or (R 1 )^ is a aethylenedloxy group, 

n is 0 or n is 1 and R 2 , which is located ortho to the group of 

foraula -X-Q, is fluoro, chloro, cyano, aethyl or ethyl, 

X is a group of the foraula 00, C(R 3 ) 2 , CB(0R 3 ), 0, S, H> 2 , COHR 3 , 
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3 3 3 3 

S0 2 NR , OC(R ) 2 or SC(R J ) 2 vherein each R is independently hydrogen 

or methyl; and 

Q if a phenyl group which is optionally substituted vith 1 or 2 
substltuents selected from fluoro, chloro, bromo t trlfluoromethyl 9 
cyano and carbamoyl, 

or Q is a 5* or 6-membered heteroaryl moiety selected froa furyl, 
thienyl, pyridyl, oxazolyl, lmidazolyl 9 thiazolyl, pyrimidinyl and 
l 9 2 9 4-tria2olyl vhich is optionally substituted vith a substituent 
selected froa nethyl and ethyl i 
or a pharaaceutically-acceptable salt thereof. 

5. An aniline derivative of the f omnia I as claimed in claim 1 

vherein a is 1 with the substituent located at the 6- position or m is 
2 vith the substltuents located at the 6* and 7-posltlons and each R 1 
is hydroxy v amino t nethoxy, ethoxy, acetoxy 9 methylamino 9 ethylamino 9 
2-bromoethoxy, 2,2, 2- trif luoroethoxy , 2-hydroxyethoxy 9 
2-nethoxyethoxy 9 2 -me thy laminoethoxy 9 3 -me thy 1 ami no p r opoxy v 
2-dlmethylamlnoethoxy, 3-dimethylaminopropoxy 9 
2 - ( pyrro 1 1 d in- 1 -y 1 ) e thoxy 9 3-(pyrrolidin-l-yl)propoxy 9 

2- piperidlnoethoxy 9 3-piperidinopropoxy 9 2-morpholinoethoxy, 

3 - morphol inopropoxy f 2-(piperaxln-l-yl)ethoxy 9 

3- ( p ipe rax in- 1 -yl ) propoxy , 2 - ( 4-me thylpl per az in- 1 -yl ) ethoxy t 
.3-(4-methylpiperazln-l-yl)propoxy, 2 -hydroxy ethylamino, 

2- methoxyethylamlno 9 3-methoxypropylamino 9 2 -dimethy laminoe thy lanino 9 

3- dimethylaminopropylamino 9 2- ( pyrrolidine 1-yl) ethylamino 9 
3- (pyrrolidin- 1-yl ) propylamine 9 2-piperldinoe thylamino 9 
3-plperldinopropylamlno, 2-norpholinoethylamlno 9 
3-morpholinopropylamino 9 2* ( p iperazin- 1-yl) ethylamino , 

3- ( p iperazin- 1 -yl ) propylamlno 9 2- ( 4-methylpiperazin- 1-yl ) ethylamino 9 
3-(4-methylpiperazin-l-yl)propylamino 9 acetamido 9 2-chloroacetamido, 
2 -methyl aminoace tamido 9 2-ethylaminoacetaaido 9 
2-dimethylaminoacetamido or 2-diethylaminoacetamido, or (R*) B i« a 
6 9 7-methylenedioxy group; 

nil 0, 1 or 2 and eath R 2 is independently fluoro 9 chloro, bromo, 
cyano . methyl or ethyl; 

Z is a group of the formula C0 9 CHj, CH(0H) 9 0, S, S0j 9 COHH, S0 2 NH 9 
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MHGO, NHS0 2 or OCHji and 

Q is a phenyl group which is optionally substituted with 1 or 2 
substitute selected fro. fluoro. chloro, bromo, trifluoroaethyl. 
cyano, carbamoyl, methyl and methory, or Q is a 5- or 6 -neutered 
heteroaryl moiety .elected fro. furyl, thienyl, oxazolyl, inldaaolyl, 
thiaaolyl and pyrldyl which is optionally substituted with 1 or 2 
substltuents selected fro. fluoro, chloro, aethyl, ethyl, methoiy end 
ethoxyt 

or a pbarmaceutically-acceptable salt thereof. 

«. An aniline derivative of the formula 1 as claimed in clai. 1 

wherein (E 1 )^ ig 6,7-dimethory, 

n is 1 and X , which is located ortho to the group of formula -X-Q, is 
fluoro, chloro or .ethyl. 

X is a group of the formula CO, « 2 , CH(OH), 0, S. S0 2 , CONH, SOjHH or 
OCHji M&i 

Q is a phenyl group which is optionally substituted with 1 or 2 
substltuents selected fro. fluoro, chloro, trifluonaethyl, cyano and 
carbamoyl, 

or Q is 2-furyl, 3-furyl. 2-thienyl, 3 -thienyl, 2-pyridyl, 3-pyridyl, 

4- pyrldyl, 2-oxazolyl, 4-oxazolyl, 5-oxasolyl, 2-i.idaxolyl, 
l-methylimidaeol-2-yl, 4-imidaxolyl, l-methylimidazol-4-yl, 

5- imidaaolyl, l-methylioidarol-5-yl, 2 -thiaaolyl, 4-thia*olyl or 

5- thiasolylf 

or a pbarmaceutically-acceptable acid-addition salt thereof. 

7. An aniline derivative of the formula I as claimed in clai. 1 

wherein (X ) B la 6,7-dimethoxy, 6-methory- 7- ( 2 , 2 , 2- trif luoroethoay) , 

6- (2-dimethylamlnoethoxy)-7-methoxy, 
6- (3-dimethylamiaopropoxy) -7-methory , 

6-(2-morpholinoethory)-7-methoxy, 6-(3-morpholinopropoxy)-7-methoxy, 
6-(2-dimethylaminoetho«y), 6-(3-dimethylaminopropoxy) , 
6-(2-morpholinoethoxy) , 6- ( 3-morpholinopropoxy ) , 6- amino, 6-acetanldo, 
6-(2-chloroacetamido) , 6- ( 2-metbylaminoacetamido) , 
6-(2-methoxyethylamino, 6-(2-dimethyla.inoethylamino)-7-methoxy, 
6- (3-dlmethylamlnopropylamlno) -7-methoxy , 
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6-(2-norpholinoethylamino)-7-methoxy or 

6- ( 3-norphollnopropylanino) -7-metboxy ; 

n is 1 or 2 and H* is fluoro, chloro or methyl; 

Z is a group of formula OCH 2 f and 

Q la 2-£uryl, 3-furyl, 2-thienyl, 2-pyridyl or l-methylimidazol-2-yl % 
or a pharnaceutically-acceptable acid-addition salt thereof. 

8. An aniline derivative of the foraula I as claimed in claim l 
vherein (R 1 ) is 6,7-dimethory; 

n is 1 and R la fluoro, chloro or methyl; 
X la a group of the foraula OCHji and 

Q is 2-furyl, 3-furyl, 2-thienyl, 2-pyridyl or 1 -methyl imidazol-2-yl; 
or a pharmaceutically-acceptable acid-addition aalt thereof. 

9. An aniline derivative of the foraula I as claimed in claim 1 
selected front - 

4- ( 4-benzoyl-3-chloroanilino ) -6 , 7-dimethoxyquina*oline , 
4- (3-chloro-4- 1 1-hydroxy-l- (4-pyridyl) methyl J anillno] -6, 7- 
dimethoxyqulnazoline, 

4- ( 4 -benzyl- 3 -chloroanlllno ) -6 , 7- dimethoxyqulnazoline , 
4-(3-chloro-4-phenylthioanlllno)-6,7-dimethoxyquinazoline t 
4- {3-chloro-4-( l-methylimidazol-2-ylthio ) anllino) -6, 7- 
dimethoxyquinazol ine , 

6 , 7-dimethory-4- ( 4- (N-phenylsulphamoyl ) anilino | qulnazoline , 
6 , 7-dinethoxy-4- f 3-methyl-4-(2-pyridylmethory) anllino J qulnazoline, 
4- 1 3 -chloro- 4- ( 4-f luorobenxoyl ) anilino) -6 , 7-dinethoxyquinazoline , 
4- [2-f luoro-4- (2-pyrldylmethory ) anilino) -6,7-dimethoxyqulnazoline, 
A- [3-f luoro-4- (2-pyrldylmethory ) anilino) -6, 7-dlmethoxyqulnazoline, 
4- [3-chloro-4- (2-pyridylmethory) anilino] -6, 7-dimethoxyquinazoline, 
4- [3 -chloro- 4- ( l -methylimidazol-2-ylmethoxy ) anilino ) -6 , 7-dimethoxy- 
quinazollne, 

6, 7-dimethoxy-4-I3-methyl-«-(l-nethylinidarol-2-ylaethoxy) anilino] - 
qulnazoline, 

6 , 7-dimethoxy-4- ( 3-aethyl-4-(2-thiazolylmethoxy)anllino] qulnazoline, 
4- [3-f luoro-4- (2-pyridylmethoxy) anllino) -6 , 7-dimethoxyquinazollne, 
4-(2-fluoro-4-(2-pyTldylmethoxy)anllino)-6-(3-morpholinopropoxy)- 
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quinasoline, 



or 



a phamaceutlcally-acceptable acid-addition salt thereof. 



W. a process for the preparation of an aniline derivative of 

the tad, 2. or a phannaceutlcally-.cc.pt. bl. .alt thereof, 
clained in any one of dais* 1 to 9 vhieh conpri...,- 
(•) the reaction of . quinasoline derivative of the fomula II 




II 

vherein 2 i. . di.place.ble group, with an aniline of the fomula III. 




X— Q 

III 



(•) for the production of those conpounds of the fomul. I 

"herein B or R is hydroxy, the cleavage of an aniline derivative of 

the fontola I vherein B l or I is (l-4C)alko«y, 

(c) ^for the production of those compounds of the fomul. I 

vherein B is amino or hydrosyamiao, the reduction of an aniline 

derivative of the fomula I vherein B 1 Is nitre; 

«0 for the production of those compounds of the fomula I 



WO 96/15118 



PCT/GB9SO2606 



- 116 - 

vfaerein R 1 Is (2-4C)alkanoylaalno, substituted (2-4C)alkanoylanlno, 
(3-4C)alkenoylamino, (3-4C)alkynoylamino, 

H-(l-*C)alkyl-(2-4C)alkanoylamlno, substituted N-(l-4C)alkyl-(2-4C)- 
alkanoylamino, H- ( 1- 4C) alkyl- ( 3-4C) alkenoylamino or 
N-(l-4C)alkyl-(2-4C)alkynoylaalno or R 2 is (2-4C)alkanoylamlno, the 
acylation of aa aniline derivative of the formula I wherein R 1 or R 2 
is amino; 

(e) for the production of those compounds of the formula I 
wherein R 1 is (l-4C)alkoxy or substituted (l-4C)alkoxy or R 1 is 
(l-4C)alkylamlno, di-[(l-4C) alkyl) amino or substituted 
(l-4C)alkylamlno, the alkylation of an aniline derivative of the 
formula I wherein R 1 is hydroxy or amino as appropriate; 

(f ) for the production of those compounds of the formula I 
wherein X is a group of the formula CH(OB) or CH 2 , the reduction of a 
compound of the formula I wherein Z is a group of the formula CO; 

(g) for the production of those compounds of the formula I 
wherein I is a group of the formula SO or S0 2 , the oxidation of an 
aniline derivative of the formula I wherein Z is a group of the 
formula S; 

(h) for the production of those compounds of the formula I 
wherein R l is (2-4C)alkanoyloxy, the acylation of an aniline 
derivative of the formula I wherein R 1 Is hydroxys 

(1) for the production of those compounds of the formula I 

wherein R 1 is hydroxy, the hydrolysis of an aniline derivative of the 
formula I wherein R 1 is (2-4C)alkanoyloxy; 

(J) for the production of those compounds of the formula I 

wherein R 1 is a (2-4C)alkoxy group which bears a hydroxy, amino, 
substituted hydroxy or substituted amino group, the reaction 
of a compound of the formula I wherein R 1 is a hydroxy- (2-4C)alkoxy 
group, or a reactive derivative thereof, with water, ammonia, an 
alcohol or an amine as appropriate; 

(h) for the production of those compounds of the formula X 

wherein X is a group of the formula 0C(R 3 ) 2 , the alkylation of a 
phenol of the formula IV 



WO 96/13118 



PCT/GB95/02606 

• 117- 




IV 



dlsplaceable group j or 

!L , .i f " "* • ,r,K,u,!tl, » *"« <=«•<<«"<■. of .h. f.,^ , 

«*Kti« -t«u M of <MMl<Wwd ., . c^c.ita.o.wXd. or . 
•ub«tltu»d <2-«C)UkiaoU<teb*l., 

' ■*"~««"'«"y-«c. 1 ,u M . »!t „, „ „Ui» <. rl « tl „ 
pLtur. ' U * ^ - *— « — iJ 

"'. M V 1 " 1 " 1 """ 1 «1»"ti« fico c<»prl... „ 

„ cui^d In any one of claims 1 to 9 la „^utl«, .ith . 
P»««e« 0 tl M ily-«„ I>U bU dlluM, or c.rrl.r. 

B.. «. .£ „ aniline ,hrl„ti„ .f the M I. .r a 
Pb.r» c « lltlcaly .. ce , ptll>1 . <>lt tbiMof u cUU<<| ln om of 

CUlM 1 » » *■ —ufactw. of . Mdlcuont t„ m u. 
Pr °** tlM of - -"-Prollf.ratla. .„ Kt to , VI „. blooded 
such as man. 

». a nethod for producing an antl-proliferatlve effect ln a - 

var.-blooded aniaal lo need of such treatment which co.prl.es 
•d-lnlsterlng to said aninal an effective anount of an aniline 
derivative of the fornuU I. or a phamaceutlcally-acceptable salt 
thereof, as clained in any one of dalns 1 to 9. 
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